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ADVERTISEMENT. 



In the year 1829, the Harveian Medicai Society 
of Edinburgh, intimated, as the subject of their 
Prize Essay, " The Diagnostic Properties of the 
Stethoscope, illustrated by dissections." The Author 
of the foDowiBg page, lurf the honou, «f betog the 
successful competi tor; and this mark of the appro- 
bation of the distinguished M embers of that Society, 
has been the chief inducement for submitting this, 
the Harveian Essay, to the profession. 

The present Work presents little that is new to 
the expeíienced Stethoscopist ; yet the Author hopes 
that, having endeavoured to include in it ali that 
has been made known on this subject, from the 
time of its great inventor to the present, and given 
a few Practical Illustrations, he will have rendered 



Vlll ADVERTI8EMENT. 

this portion of his Essay some acquisitíon to th 
Student in Auscultation. 



The Pathological Department, it is trusted, wil 
be of some value from the Cases and Drawing 
which have been furnished. 



ftOTAL IXF1RMARY, 

October 1830. 
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INTRODUCTION. 

m 

Auscultation is founded on the fact of certain or- 
gans in the body producing peculiar sounds dúring théir 
action, which are audible on the application of the ear 
externally ; these in health continuing nearly the same, 
ímt in disease varying according to the nature of the af- 
fection. The use of auscultation in the diagnosis of dis- 
eases forms an important epoch in the history of medi- 
cine': since its invention, the physician prescribes with 
oonfidence, where formerly this, in many cases, was done 
Ttdth great hesitation, owing to the frequent difficulty of 
forming a correct diagnosis. By the practical physician, 
theri, auscultation ought to be regarded as one of the 
most valttable accessions ever made to the practice of 
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medicine, for no one surely will deny, tliat in propor- 
tion as the pathology of any disease is made known to 
us, so will be our success in the direction of means for its 
cure. It is in vain to say, that it is useless or unneces- 
sary to know minutely the pathology of diseases usually 
termed incurable, — some of those made known by aus- 
cultation being of this natnre ; for we would ask, Are 
these for ever to remain incurable, notwithstanding the 
daily advances of the medicai art? besides, Does not 
the alleviation of such, many of which oould not be as- 
certained correetly, without the aid of auscultation, form 
a great part of the practice of the physician ? 

In thus advocating the use of auscultation, however, 
we do not mean to say that it is in ali cases infalfible, 
•or that it is to be jtnfirely confided in, to the. exelu- 
•ion of otber means, such being contrary to the ex- 
perience of ali, and of none more than its illustrious 
inventor; but that auscultation has been found, by ali 
who bave seriously tried it, to be of the utmost bene- 
ft in a very krge class of diseases, We unhesitatíng- 
ly affirm, being fojrced to this oonclusiota, both from our 
own, and the more extensive experience of otbers ; and 
when we seefor its advocates abroad, Laxnnec, Andral, 
Bertin, &c. and knoir that it is supported in this coun- 
try by many eminent physicians, who have proclaimed 
their eonfidence in auscultation by an extensive use of it, 
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both in public and private practice— which our medicai 
(iterature sufficiently testiíies— we cannot for a moment 
entertain a doubt of its Talue; and so convinced are 
we of this» that we wili venture to say, there ie not one, 
even, the most soeptical, who, after a fair trial, but will 
become the admirer and the advocate of auscultation. 
But this is not to be done in a day, any more than a ge- 
neral knowledge òf the pulse is to be obtainôd by the 
•xamination of a single patient ; this we know is with 
diffieulty attained by the student, and only after some 
experienee ; and, indeed, there are few symptoms which 
it is not necessary for him to witness frequently, before 
becoming familiarizcd with them; — so it is with most 
of the signs afforded by auscultation. 

To LaxxkZC belongs, not only the distinguished hon* 
our of having invented this mode of observation, but of 
having brought it at once, almost, to perfection, so that 
there i* now Uttle left to be desired in this department. 

Auscultation may be immediate or mediate; in the 
fortnér» the ear of the auscultator is applied close to the 
surfaee of the body ; in the latter the sounds are conveyed 
by an interposed substanoe between the ear of the obser- 
var and body of the patient. This interposed substance 
Laennêc has termed a Stethoscope*. By its means ali 

• From *mêêt the cheit, and r**rm to explore. 

A2 
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his obsenrations, and those mentioned ia Uns paper, were 
made ; and, indeed, mediate auscultation offers ao many 
evident advantages beyond immediate, thai we shall not 
argue the point here, but refer those who doubt to tbe 
apbndid work of Laennec, where tbe subject ia ably dia- 
•cnssed* .... 

- It is in díseases of the chest, more espeeially of the 
kings, where auscultation haa been found moat useful ; 
and when the importance and frequent obscurity of these 
are taken into account, tbe meana of forming a oorrect 
diagnosis oould not have been besto wed witb more utíli- 
ty, than in those mentioned. The importance of ausràl- 
tation, then,' may be inferred firom the known frequency 
of thoracic diseases; and, firom calculation, it appears 
that these fprin at present* about òne-fifth of the me- 
dicai cases admitted into the Royal Infirmary of Edin- 
burgh, and this, as fiar as we have examined, seems to 
be the general proportion obsenred throaghout this coun^ 
4ry. "With fegard to the mortality of these diseases, Dr 
BtACKMOREf says, that frora an extensire statistical 
account of medicai cases, which occurred both in publié 
and private practice, throughout the British domioions, 
*' the disorders of the thoracic organs are seen to také 
the lead in relative mortality, and that the chronic affec- 

* 182». .j. £< jin. Med. and Surg. Journal, No. cL 
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tions of the lungs, exclusive of proper consumption, are 
nearly twofold higher in mortality than the acute dis- 



99 



Having such facts before us, and the testimony of so 
many able physicians, of the utility, we might almost 
m t»y the absolute necessity, of auscultation in such dis- 
P aaaes, we ought to be slow in rejecting the use of the 

itethoscope, nor ought we to utter one harsh word against 

t 

^ it; for never had the physician more reason to be proud 

r 

ip of his mastery over the secrets of nature, than of the 
^| power which auscultation has given him, of unfolding 
| many of the most occult points in the practice of his pro- 

1 fession ; and, indeed, if il afforded nothing more than an 
âdditional means of confirming our opinions formed from 
the assemblage of symptoms, usually taken into account 
by physicians before the invention of auscultation, it 
ought to be hailed with great satisfaction by ali. 
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rated cylinder. Again, he says, " Sounds originating in 
fiuid8 or solids, are most perfectly transmitted by sub- 
stances of similar density;" hence tbe reason why the 
hearf s actíon is best transmitted by a solid cylinder. In 
fact, acoording to bis view, sounds are conveyed most 
easily by substances of similar density to tbose in whicb 
they originate. Light woods, such as cedar or fir, have 
been found most advantageous for the construction of 
tbe 8tetboscope. 

•. The best stethoscope in use, or at least one which 
answers well the purposes required, possesses as near as 
possible the advantages of both modifications. (See 
Plate No. I. Pig. 1.) It consista of a cylinder of cedar of 
about 12 inches long, and \\ in diameter, perforated 
with a bore of about fths of an inch in diameter, terminat- 
ing ii* a conical-shaped extremity (Fig. 2.), which, when 
the in8trúment is required for the auscultation of the 
heart, can be obliterated by a stopper of the same wood, 
iitting accurately, and thus converting the one modifica- 
tiòn intò the other (Fig. 3.) . The instrument is further 
iiollowed out slightly at both extremities, for the better 
ádaptation of these to the surface of the body and the 
ear of the observer. Most generally, too, it separates 
in the centre, by a similar contrivance to that of the 
stopper, and this for two reasons; it makes the instrtt- 
- ment jnore portable ; besides, it enables the observer 
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to use it of half the usual length for either purpose, 
lhe stopper íitting into the conical cavity of. each piece ; 
and this is often of great use when the sounds are very 
faint, or when we wish to' raake & çiore minute exami- 
nation. • f . ; 

J ■ Such a stethosoope is very similar to that used by 
Laennec, and indeed is the same, with the exception of 
the shape of the cavity at the extremity, which ih Laen- 
nec's was parabolical. This kind of cavity Dr Wil- 
liams is of opinion does not convey the sounds nearly 
so well as the conical termination, the ^reverberations of 
sound, being in the former freqúently reflected from the 
walls of the cavity before entering the tubé, beeome 
much weakened; but this he believés is obviated in the 
conical cavity, by the direct vibrations being concen- 
trated with little reflection, consequently the sounds are 
•very slightly impaired. . ' ; i 

We are not sure, however,'that this vièw of the sub- 
ject is the correct òne ; for it is statéd in thé latest ob- 
servátions on acoustics, that,> with regard to reflection, 
sound does not obey the same precise laws as light : therte 
is a want of that exactness ànd niçety which is characte- 
ristic of the latter. An instrument on the principie of 
that noticed by Dr Williams, however, is probably the 
best for the purpose ; indeed, we raay mention here, that 
we had this principie extended throughout the whole 
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length of the instrument, and found such a stethoecope 
to answer the purpoee quite as well, if not better, than 
that of Dr Williams ; and the following remarlcs of 
Professor Lcslie, on the phynoal properties of the enr- 
trumpet, perhaps expUdn the advantagea of a stethoeeopa 
on the principie mentiotied : — " The wide mouth of that 
instrument, it is well known, is tumed to catob the 
stream of sound ; the extent of pulsation is gradually 
eentraeted as the tide advances; and the same quantíty 
of impulse bekig probably maintained, the vibrmtíng 
energy is intensely accumnlated at the narrow extremity, 
where it strikes the cavity of the ear. A trumpet of thia 
form might, in many cases, be found very advantageou% 
not only for remedying the defects of the organ of bear*» 
ing, bat for assisting the observar to eolleet feeble and 
dktant sounds # ." 

A horn or ivory cap attached to the auricular extro- 
mity of the stethoecope, is now much in use. It haa, 
however, been objected to by several authors on differeát 
grounds. It is a matter of small import, and probaMy 
the advantages -attending its use counterbalance its do* 
fects, if any, entirely; for it is certain that such a con- 
trivance has been found to enable many to adapt the in- 
strument better to the ear, which is of considerable im- 

* Edinburgh Enciclopédia Britanaica, 1830, Acaustics. 
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portance to the student in auseultation ; but, indeed, af- 
ter some experience, he will beoome fiuniliarized with 
almost any matromwt. 

Having given a description of the eonstructkra of the 
most approved stethoscope, we «hall nezt notice its 
manner of application. Laenkec recommends that the 
instrument be hèld like a pen, with {he fingerê touching 
at the same time the extremity of the stethoscope in eon- 
tact with the body, and the surface of the body itòelf, to 
ensure its perfect application; and such instruotions are 
highly necessary to the learner, for nothing ig more com* 
mon, than to see him allow the edge of the instrument 
to be raised from the suriace of the body, especially 
during the respiratien of the patient ; many extraneous 
sounds are admitted and cauaed by this, in particular 
that produoed by the separatkm of the slight adhesions 
formed between the skin and extremity of the stetho* 
«cope. This sound iá soraetunies very loud ; and, in one 
case of disease of the heart, in which tbe impulse was 
strong, we observed it Very nearly to vesemble some of 
the sòunds which are occasioâaUy fbutad te aocompany 
the contraction of the ventricks. The instrument was 
applied below the ensiform cartiktge, and thk peculiar 
sound was produced eatirely by the separation alluded 
to, caused by the strong impulse of the heart, and in* 
deed synchronous with it ; removed, howcver, by a slight 
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additional degwe of pwwt S*di a caiaeideoee nright 
«uily mitkad Ume uwrrtwfi lo umhation. 

The other extrauty of lhe notavam* io lo be adapted 
to the €*r of the olmrcer, the perforaftio» being' piaeed 
oppcmite lo lhe nmtut anatarias externos. Thoa ai- 
tuated, a dighl degwe of p t a s ws is lo be exerted, ao as 
to iwUpt clo^ly boih extreMtke ef lhe «lethoebepe. The 
degree of preesure raquiíed m xrrj iKght, and veiy s©i- 
dom givee any paia, as bas beca alkged by some, unlees 
when the eurlaee happen lo be Tery tender, in wtteh 
case somethtng soft ought certainly to be interpoeed; 
and thia» when not too thick, a layer of liai for example, 
ia foand to afiect the intensity of lhe eoands little, if «t 
ali. An interpoeed subetance io ako eometimee neceesary, 
especially in emaciated subjects, for the sake of obtain- 
ing a flat surface of sufficient extent, for the proper ap- 
plication of the instrument. 

During auscultation, silence, of course, is indmpen** 
sable, and great care is necessary, lest the friction of the 
clothes of the patient upon the instrument, or upon the 
chest in its neighbourhood, take place. The patient may 
be seated or lying in bed; but, in the latter case, in exa- 
mining the dorsal region, it is better to make him sit up 
with his hands crossed before him, and his head a little 
bent forwards. Although many of the indications are 
oftsily hcard through pretty thick clothing, still it is bet~ 
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ter to liave this as thin as pòssible : the pátient shóuld 
merely be in his shirt; a more çatisfactory examinaíion 
being always obtained in this.way : besides a very fertilé 
sourcè óf extraneons sounds is thus avoided. ; Woollen 
clothing is inconvement, from the noise which it causes* 
With règard to the observer, Laennec says, tbat he 
must avoid, as much aó pòssible, úneasy or incpnvènient 
postures, while making his observations/ as tendíng. to 
produce extraneous sounds, which would impede his pró» 
gress in auscultation. . / .* 

Such then, are a few remarks on the most approved 
stethoscope, and its manner of application, on which 
much more migbt be said ; but á little experience pn this 
snbjeçt is worth volumes of directions. The young ob- 
server will, with a little attention, soonfind out the most 
convenierit and usèful methods of application, and be 
enabled to separate the sounds produced witbín the chest, 
from externai ones ; for we repeat, that the many appa- 
rent difficulties will soon vanish before a little steady ex- 
periencé ; but the stethoscope must not be taken up, and 
■» - » ..... .... ».»^ 

àfter a few unsuccessful trials laid dowh for ever in des- 

The stethoscope has been variously modified by dif* 
ferçnt observers ; however it is our intention to notice 
only that of M. Piorry. 

The stethoscope of M. Piorry is essentially the same 
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as that we have described, when withoat the stopper, 
and with the ivory cap, the only difierenoe betngy that 
in the former the walls of the tabe are thinned away, so 
as to give the instrument a trumpet appearance ; itiaako 
shorter and of one pieoe (see Plate I, Fig 4.). Por the 
purpose of hearíng pulmonic sounds, this instrument is 
probably just as useful as the other ; but it aeems not, 
even by the aid of the wooden stopper, which ia used to 
obliterate the conical cavity when required, to convey 
impre8sions of the action of the heart so distinetly ; and 
this we believe to be owing to the much smaller number 
of woody fibres in the one than the other, or, in other 
words» to the thinness of the walls of the tube. It has 
the advantage of easier portability, but we certainly pre- 
fer one of the form first described, though not so port- 
able, as posseesing an additional advantage .to that of 
ML Piorry'*, viz. that of transmitting the sounds caused 
by the action of the heart better *. 
In the 92d Number of the London Medicai Gazette 

• In the Journal Hebdomadaire de Medecine for June 1830, M. 
Piorry has given an account of a copper stethoscope of great por- 
tability ; which has combined with it an instrument for mediate per- 
cussion. We have not seen this new instrument ; but, according to 
lts inventor, it seems to answer well the purpose intended. The coo- 
struction of the stethoscope, however, after ali, is a matter of minor 
importance. 
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i 

for Scptember 1829, there is a drawing of a jointed 
stethoscope, with a letter from the inventor, giving an 
account of it : however, as its disadvantages appear to 
us to be obvious, we shall not notice it further, but 
refer those who wish for more information on the sub- 
ject to the periodical mentioned. 
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iHAPTER II 



<>N TIIK riIYSICAI. >U;NS oR>t£VED IX THE LUNGS 
ANO PI.KIHE BY aCSCVLTaTIOX. 



We iiow commeiíee by tar th* mo*t important part of 
our Htibject, tlie considerai ion of lhe variou* phyaical 
Migim observei! in the lungs and pleura*, in health and in 
discase, which are made kuown to us by meana of aus- 

cultation. 



SECTIOX I. 



AUSCULTATION OF THE RESPIRATION. 

The sounds heard during the action of respiration, vary 
according to the part examined, and the peculiar condi- 
tion of the lungs in health and in disease. The follow- 
ing are the different kinds of respiration heard ; namely, 
the Vesicular, Puerile Vesicular, Bronchial, Tracheal, 
Cavernou8, and we may add, Amphorique Respiration. 
Wo nhall oonsidor cach scparately. 
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I. Vesicular Respiration. 

This is named from its cause, and the following is 
Laennec's excellent account of it : " We hear," says he, 
during inspirátion and expiration, a slight but extremely 
distinct raurmur, answeríng to the entrance of the air 
into, and its expulsion from, the air-cells of the lungs. 
This murmur may be compared to that produced by a 
pair of bellows *, whose valve makes no noise ; or still 
better to that emitted by a person in a deep and placid 
sleep, who makes now and then a profound inspirátion. 
A very deep inspirátion, made slowly, will sometimes 
be scarcèly audible ; while an imperfect inspirátion, such, 
for instance, as hardly at ali elevates the chest, provided 
it be made quickly, may produce a very loud sound." 
When the sound of respiration is found to be weak, it is 
recommended that the patient be made to read or recite 
aloud, as long as he can without inspiring, or cough. 
Subsequent to these efforts, the most audible respiration 
is generally found, the individual being obliged to in- 
spire deeply, and suddenly. 

The cause of this phenomenon is the passage of the air 
into and out of the air-cells of the lungs ; hence, where- 

* Gently blown. 
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riete» of lhe chest. The ■twmrff af 
» moet usually fbnnd to take place m ali cm» ia ~whieh 
tbere are obstruction» to the firee entrança of the air Luto 
tbe eelk of the ltmga; — as in phthiaia, finoat a dapoaition 
of tubercular matter to a coneideraMe extent, aad ita oon- 
sequeneee — in pneumonia, from the effononm the aecond 
and third stagee — in emphysema and catarro, from the 
preaenoe of mucue, or from tomefaction of the nmcou* 
membrane of the bronohi — in pleurky, fro» effasion into 
the chest — and in pneumothorax, from the preeence of 
air. In effusion into the chest, however, either liquid 
or guseous, in consequence of occasional adhesions be- 
twtMMi tlm pleura pulmonalb and costalis, the sound of 
nwpiratioii nmy ho partially presont. Percussion and 
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the other symptoms, of course, must always be taken 
into account, in the diagnosis .of each particular affeo- 
tion. During our pbservations, it is necessary to com* 
pare çorresponding parte of the çhest ; for the sound of 
respiration varies much in intensity in different indivi* 
duais, while in a state of perfect heaUh. 

Occasionally, in catarrhal affections, the sound of ve* 
sicular respiration becomes suddenly feeble, or entirely 
ahsent, in particular places, as suddenly rgturning, gene? 
rally accompanied with catarrhal rales. 

The presence of the sound of vesicular respiration does 
nòt always denote a healthy state of the lungs, for, as 
aoticed by A*ídral, this soui^d is often heard when there 
are numerous miliary tubercles in the lungs; but when 
the quantity of mçrbid matter is considerable, there is, in 
general, a diminution ef the vesicular respiration, and 
this most usually happens on one sjde more than on the 
other, tubercular deposition being, for the most part» 
more profuso in one lung, and towards its upper part. 

II. Puerile Vesicular Respiration. 

Although this species of respiration belongs properly 

to childhood, hence its name ; still it is found occasionally 

to continue for some time beyond the period of puberty, 

and in a few cases during the whole period of life. 

b2 
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Sometimes lhe respiration is foand lo assome this 
ehmrmcter after unusual exertion. Again, íb morbid 
conditions of tbe lungs, wben one, or a portion las becom e 
impermeable lo the «ir, or in cases of êffosion into the 
chest, cr presente there of «ny accidental production, soch 
as an anearismal or oUier tumor, puerile rospir aliou is 
often developed in lhe healthy or tineompressed portions ; 
lhos freqnently affordiDg evidénce of lhe exisleiiee of dfc» 
esse. From freqoenl observation on Ihis subject, Dr 
Forbes says, " lhat puerile respiration is of great valoe, 
and may be safely considered as poiutingout lhe obotruc- 
tion of a considerable portion of lung." Whenever, in, 
onr observations, then, we meet with Ihis sign in an 
adult, we ought to pursne our examjnation with an addi- 
tional degree of minuteness and care. Paerile respiration 
sometimes occurs in fevers, and in nervous complaints ; 
but the most usual remote cause is the impermeability 
to tbe air of a portion of the lungs. 

Puerile respiration has the game character as the ve- 
sicular first described, with this difference, that it is 
much louder, more distinct, and can be heard through 
much tliicker clothing, through the bed-clothes, for ex- 
ample. . It is heard in children in exactly the same situ- 
ation as the vesicular respiration of adults, and indicates a 
iicaltliy state of their lungs. Its situation of course varies 
in adulta, whcn developed in consequence of disease. 



PHYSICAL SIGNS IN THE LUNGS AND PLEURA. 21 

With regard to the cause of this sound, it is, as suggest- 
ed by Laennec, probably in consequençe of the dilatation 
of ali the air-cells to their f ull extent ; and this agrees 
with the opinjon of Dr Wjlliams, who belieyes it to bé 
owing tò an extreme activity in the function,— the respi- 
ration being performed with greater perfectiòn and ewfr 
gy. He also reniarks, that, in young persons aboye the 
age of puberty, increased exertion rendera the respiration 
puerile. If such, then, be the true pxplanation, of which 
there seems little doubt, it is easy to unçlerstand why an 
increase of sound should take place, when we consider 
that a larger quantity of air is required to producç the 
more perfect penetration of the air-cells. ^ 



111. Bronchicd and Tracheal Respiration. 

These are modifications of each other, being essehtíally 
the same in character, only différing in degree, according 
to the diameter of the tubes of the lungs through which 
the air has to pass. By Bronchial Respiration is under- 
stood that sound which takes places in the. larger bronchi, 
by the passage of the. air through these tubes. It wants 
the distinct murmur, or feeble crepitation, which charac- 
terizes the vesicular respiration. The idea of a drier 
sound, says Laennec, seems to be suggested to us ; and 
we at the same time feel distinj * tta air is passing 
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throogh a large empty spaee. According to Dr Wil- 
liams, the sound is hollowcr, more tubular and blowingj 
aod k eaused by the approach to the surface of many 
bronchial rainiácatións of considerable sise. 

The sound produced by Tracheal Respiration is, as *l~ 
ready mentioned, the «ame in kind, but greater in degree* 
thán that of the bronchial ; and this is owing to the 
greater ealiber of the tube throogh which the air has to 
pess, via. the trachea. 

The sounds of the different kinds of respiration, how- 
ever, wiD to far ifaore easily understood by a few oarefal 
observadora ob a healthy chest ; and by a referencè to 
the table at the énd of this paper, taken from Dr 
Williams 9 work, which appears to be generally cor- 
rect, the regions where the different kinds of respira- 
tion are heard, will be better understood than by any de- 
«cription. Dr Williams refere for the illustration of 
tracheal respiration to the anterior and lateral parts òf 
the neek, the superior eternal region (5.), the superior 
-portion of the infra-clavicular regions (&), and the cervi- 
cal poriions of the acromial regions (11.) ; of bronchial 
respiration, to the middle sternal region (6.), and those 
£ttrts òf the mamraary regions (3.) contíguous to it, and in 
tfoin ftibjects to the principal part of the interscapular * 

• We have generally found it present hcre, more or lets. ■ 
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(13.) and axillary regions (8.) ; and of the vesicular re^ 
spiratiôn, to the remainmg parta of the chest (See Plate: 
No. II.) 

Such, then, is the general state of the respiration in m 
healthy person ; but on the invasion of disease, this k of- 
ten much altered. Bronchial respiration ia frequently 
developed, where previously it did not exist. TluÉ» «aya 
Laennec, is always most distinct at the roots of the 
lungs, and in the upper lobes, and when the air is pre- 
vented from penetrating the vesicular strúcture of the 
lungs, is the only kind of respiration which can talco 
place. It is found to be louder and more distinct, ia 
proportion as the lung m more condensed, and thereby 
rendered a better conductor of soand. 

Bronchial respiration, then, oceors in various affectkra» 
of the chest, from oôndeftsation of the lungs ; eaused by 
pleuritic effítsion, induratfon from hepaúzation, effusion 
of blood, deposition of tubercular or melanotic matter* 
and, in faet, from any thing which renders the vesicular 
parts of the íungs denser, and thereby a better conductor 
of the sound of the bronchial respiratioji, whiéh natural* 
ly òccurs in such situations, but which is not at aU, or 
only very feebly transmitted by the vesicular stracttufe» ia 
its natural state.. Enlargementof thè bronchial tubes like- 
wise derelopés tàis klndòf reqpiratioo, by admitting á 
larger eolumnof air, *ad4* &e ume time, in genec&J, 
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rendering tbe vesicular texture more eompacL Bronchial 
respiration alão sometimes occura in small excavations 
in lhe lungs. Oreat care is necessary in our explo- 
rations, to mark well the situations where bronchial and 
tracheal reepiration naturally occur. In disease, the ex> 
tent over which these are heard, indic^tes the extent of 
the affection. 

IV. Cavernous Respiration. 

In certain diseases of the lungs, instead of the vesicu- 
lar respiration being heard, the sound assumes the cha- 
racter of that of the tracheal or bronchial respiration ; in 
general more like the former than the làtter ; and, indeed, 
it is só similar, that a most correct idea of it may be 
obtained, by the application of the stethoscope over the 
trachea during respiration. Dr Williams says, on this 
iubject, " that the sound thus produced is so remarkable, 
and so like the blowing of air into any little hollow ob- 
jects, as shells of different sizes, that the mind would at 
once, and as it were instinctively, refer it to ite true 
cause." The air, in cavernous respiration, seems as if 
drawn from the end of the stethoscope, or blown into it 
during respiration. 

- Cavernous respiration, as its name implies, takes place 
ui, and indicates the existence of, a cavity in the sub- 
ptance of the luiig. It occurs in excavations of the lungs, 
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from softened^tubéreles, abscesá, gangrene) largely dilated 
bronchi, and, we believe, in the raro case of a cavity be- 
tween the pleura pulmóualis and pleura costalis, cirçum- 
scribed by firm adhesions, and.eommunicating with the 
bronchi. . .. •/. 

t Pulmonary excavations may exist, withput givmg ris* 
to any. characteristic respiration, because it is necesçary 
tliat these be tolerably èmpty of fluid mattèrs, befoíe it 
can take place ; — the physieal .cause Jbeing the rushing of 
air into, and expulsion from, a pretty large cavity. It 
varies according to the quantity of fluid in the cavities, 
and may be occasionally altogether absent for a time, from 
the blocking up of the bronchial communication. But 
frequent examination, in such suspected cases, will re- 
move ali doubt ; and, when present, it may be said to be 
a very correct indication of the existence of an excava- 
iion in the lungs, the nature and cause of which must be 
learned from other symptoms.. In cases where there is 
doubt as to the existence of a cavity, the auscultation of 
the cough and voice, in general, will íemove ali uncer- 
tainty. 

The puffing, or blowing, respiration of Laennec is a 
species of cavernous respiration, and occurs in cavities, 
in general nearly èmpty of fluid, whose parietes are dense 
and smooth, communicating, at the same time, freely 
with the bronchi. This sound has been very well com- 
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pared, by Laxvvxc, to that of blowing oat m andle. 
li oooura during very qaick and deep inepiratkm, eoagb- 
ing , ud in Mniie cmm, where well marked, mfter every 
■yllaUe, during epeaking. It k evidently caaaed by the 
■udden entrance of air into the cavity, through the email 
openlng in iU walb, during thete effiorti; mttd i% in fiwt, 
Juet the oavernoue retpiration euddenly performed. 

We hftve given one oete where it was very well marked. 
It indleatae Uie preeence of a cavem. 



V. AmpKorique Respiratkm. 

Ocwualotially Uie eoundt heard during respiratura ex- 
nctly renemble thoae produced by blowing into a bottle 
or other hollow veetel : hence the name of this Idnd of 
raplruthm, There are many degrees of amphorique ree» 
plratlon, and tlieae have been eonekkred to indicate difc 
fbrent degreee of morbid affcctknt. Amphorique respi- 
ratlon U a modlAcatkm of the cavernous. It varies moch 
In lntoiíalty i and l>r Williams in hw Obeervaftioiís o» 
UaveriioiM Hwplratiom aaya, u That, by the variety of 
wiundi It W |Mmibl* lo jndge of the uae of the cavitíes ; 
th* rui* geueraily heiíitf» that the dteper and holloi 
th* Nouud of oaveruou* mpiration, the larger the 
$y •," Thk ** a n*n*val reuuurk, mar he true^ bat h 



PHYSICAL S1GNS IN THE LU NOS AND PLEURJE. 27 

k quite evident, that either a higher, or deeper and hok 
lower sound, may be produeed by the some cavity, accord- 
ing to the diameter of the opraings inio it; and the foi* 
lowing simple experiment seeins to shew tias. A cer* 
tain sound being produced by ihe effort of blowing kito 
a bottle, let this be of what diameter it may, a mueh 
deeper sound can always be obtained by siniply closing 
theapertuíe into the bottle, one half or more, and ré* 
peating the process of blowing; and the more ihe aper* 
lure is. closed, the deepef the sound will be. 

The deep and hollow sounds described by Dr Williams 
as oocurring in caverns during respiration, are imperfect 
examples of that kind of reèpiration we are nòw describ* 
faig. The most perfect takes place in those cases where 
there are a number of caverns, with dense smooth walls* 
vety freély comtnunicating with each other, and with 
the bronchi ; or very large cavities ; and doubtless con- 
seqaènt npm the entrance, expulsion, and cireulaiion of 
the air through these caverna. , 

Amphorique respiration, theh, is aa additional evi* 
dence of the existence of cavities in the lungs, containing 
a good deal óf ah* ; and when the sound is weli marked, 
"tod over a considerable extent, the éxcavation may be 
said to be extensivo, and communicating freely with the 
bronchi ; but from what has been said òn the tone òf the 
sound, we fear that little reliance is to be placed on this, 
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as an indication of the sise of the exeavatkm ; it depend- 
ing, as we have endeavoured to shew, on the dimeronons 
of the aperture into it, as well as on the dimenurions of 
the cavity itself. 

The amphoríque respiration occurs also in certain 
cases of pneumothorax, in which the cavity of the pleu- 
ra communicates with the bronchi. And when it eodsts 
alone, Laennec has been led to attribute it either to 
tbere being more than one fistulous opening, or tõ the 
cavity being very large, and containing only a very small 
quantity of liquid. The first conclusion is incorrect; it 
can take place in cases where there is only one opening, 
but probably less perfectly, than when there are severa!. 
Besides, it is not necessary that the cavity contain a yery 
small quantity of fluid, or any at ali. The apertures» 
when fluid is preeent, of course must be above the levei 
of this before it can take place. The firmness and 
smoothness of the walls of the cavity render it more or 
less perfect; and a very simple experiment willshew 
the importance of this, for the proper development of the 
sound. 

Having íirst ascertained the sound produced by blow- 
ing into the mouth of a phial, lct a small portion of any 
soft.or porous substance be introduced, and the sound 
will be immediatcly rcndered duller and less distinct ; 
but this does not happcn when the substance introduced 
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is dense, and at the 'same time possesses a smooth surface 

— a pebble for éxample. The sound will then ònly be 

heightened in its tone, in conseqiience of the space occu- 

pied by the substance introduced ; but, àt thé sámè time, 

it will be clear and distinct. A similar effect is produced 

by tying a thin membrane rather lóosely, at least in such 

a manner that it can be tightened by slight pressure with 

the finger, on the extremity of a bottle, of which the 

lower part has been removed. The sound produced by 

blowing into this is very dull and indistinct, but the mo- 

ment pressure is exerted by the finger on the membrane, 

so as to tighten it, the sound becomes at once distinct and 

clear. This experiment shews the importance of the pre- 

sence of density, or at least tension, which seems to have 

■ - • - « . . 

a similar effect, in the walls of the cavity, before amplio* 

rique respiration can take place. Such a condition of 

parts, it is easy to imagine, may often happen ; and wheh 

a spongy, or ragged and breaking down portion of lung 
• ..... . . . 

forms part of the parietes of a cavity, then are the phy- 

sical circum8tancés the same ; so that it is difficult to 
pronounce, from the presence of the amphorique respira- 
tion, more or less perfect, the exact state of the parts 
within; ali that we can depend upon seems to be, that 

» t 4 , 

when this kind of respiration is present, one large cavity 
or a series of smaller ones are indicated. When well 
marked, and heard over a large surface, we may with 



30 ON AUSCULTATIOK. 

certainty pronounce the existence of one or otfaer of the 
above in the chest, containing air, and with denae pa- 
rietes, in both cases fireely com nmni cating with the bron- 
chi. It is found to be present in cases of phthisis, firom 
tubercular caverna ; and in cases of pnemnothorax, when 
there is oommunication with the bronchL Hie other, 
and general symptoms, mnst be consulted to discorer the 
particular affection. 



SECTION II. 

GENERAL REMARK8 ON THE RALES. 

Having considered wbat may be termed the different 
kinds of Simple Respiration, we shall, as next in order, 
give an account of the various sonnds which are found 
to accompany or supersede theee, in different morbid 
affections of the lungs. 

The sounds to be described have been variously named 
by different wrfrers. They are termed Rales or Ronchi, 
by Laennec, who, however, throughout his writings, 
makes uge of the former term alone ; and, indeed, most 
who have followed hvn do the same. Dr Wiljliajis 
prefers making use of the latter term, because he says U 
both expresses the subject better, and is more accordant 
with the usual style of medicai language, Theae terms 
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bave been translated ifito Rattle, by some English wri- 
ters ; and the term Wheeze has also been employed. 

It appears to k a inatter of very little consequence 
whieh of the terms is used; but, being once in use» it 
ought certainly not to be materially altered aft4rwarda> 
In the following pages we shâll make uaé of the" erigia} 
faarm Rale : 1«& Becauae it was used by Laen# ec, is 
now in general use, and medicai meu bave beeome more 
habituated to it than to any other; 2d» It expresses the 
subjeet just as well as any of the other leras, and better 
than eitiber of the English oames, thege tQ a* English 
ear certainly expressing aomething very different fcopn 
the sounds, the sature of whieh they have been used to 
describe. 

Perhaps it would be better if ali the different rales had 
mgrely been considered as charaoteristics of different spe- 

m 

cies of respiration ; for exa&tple, instead of saying, sono- 
roas, sibilous, or crepitant rales» wq might say, sonerous, 
sibilQUft» or crepitant reepiration. But we shall, as for- 
formerly stated, adhere to the original French term of 
Laennec, " rale/ 9 this being so generally in use. 

• ■ ■ 

Most of the rales occur in consequenee of some ob- 
sfeuction to the free entrópee jof the ak intè» and éxit 
firom, the different parts of the Imgfc Thisohstruction 
às generally caused by tibe prasenoeof Auiã^ of. different 
density and tenacity ; aometimes in. ha canse- 
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qucnce of thickening of the internai membnme of 

» 

the bronchi ; and, when present in emphysema, which 
is rare, the rale seems to be owing to an racreà&ed 
sound of vesicular resptration, whieb, in conaequence of 
the celta having become enlarged or united together, 
takes place with a considerable crepitating noise, a 
very feeble degree of which ia often to be perceived 
in the vesicular, especially the puerile vesicular respi- 
ra tion. 

Laennec divides the rales into five species; but it is 
perhaps better to make only four, as done by Mar* 
Tinet ; two of thoee described by Laennec being very 
much the same in çharacter, though occurring in diffc- 

rent diseases, and probably from different causes, The 

• * • ... 

different species of rales, then, which we shall describe, 

are,— I. The Rale Crepitant ; II. The Sibilous Rale; 

III. The Sonorous Rale; and, IV. The Mucous Rale. 

The three last may be shortly termed Catarrhal Rales. 

They generally occur together, especially the two first. 



I. The Rale Crepitant 

We shall treat of this first, because, in considering the 
respiration, we commenced with that which occurred in 
the vesicular structure of the lungs, which is believed tò 
be the case with this species of rale. Laennec says 
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that it resembles the crepitation of salto in a vessel ex* 
posed to a gentle heat ; but the comparison of Dr Wil+ 
liams, who describes it as resembling the sound produced 
by rubbing a lock of otoe's ( own hair between the finger 
and thumb, close to the ear, is better, The ejcperiment 
can be more easily tried, and for the beginnér is al- 
ways at hand, as a standard of comparison : besides, it 
seems to giye a better idea of the sound produced, sim- 
ply by its being weaker than the sharp kind of crepi- 
tation of salte, and nearer the intensity of the actual 

rale crepitant 

There appêar to be various opinions concerning the 

cause of this rale. Dr Williams has offered the fol- 
lowing explanation: he says, " The distended vessels, 
and the serous effusion in the interstices, press on 
the minutest bronchial ramiíicatione, and partially ob- 
struct the ingress of air into the cells to which they lead ; 
whilst the viscid secretion of the mucous membrane, si- 
multaneously inflamed, filling the caliber of the tubes 
thus narrowed, only yields to the air in respiration forcing 
its way through it in successive bubbles. This bubbling 
passage of air through a viscid liquid, contained in an 
infinity of tubes of equally diminished caliber, causes 
that regular and equable crepitation which constitutes 
the true rhonchus crepitans*." 

• Rational Exposition. 

C 
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I)r Gregory hag Hkowinc offered an opinion nomewhftt 
to the same effcct. He says, " It evidentíy takes place ii 
tho smallest ramifications of lhe bronehiee and the air- 
cells, and appears to be caused by the passage of many 
very minute air-bubbles through the viscid mucos, oom- 
monly tinged with blood, wliich is seereted there, and 
generally considered characteristic of pneumonia» •** 

At first we confees we were inclined to be of the sane 
opinion with the authors quoted ; but, on more maturely 
considering the subject, we have been induced to sup- 
port another conclusion, uamely, that it is owing to the 
presence of a serous fluid, rather than to that of the ro- 
cia fluid usually expectorated in pneumonia ; and sueh 
appears to have been the opinion of Laennbc, when he 
says, " Besides the sound of crepitation, a sensation of 
humidity in the pari; is clearly conveyed. We feel that 
the pulmonary cells contain a watery fluid as well as air, 
and that the intermixture of the two fluids produees 
bubbles of extreme minuteness." 

What, we would ask, is the condition of the lungs 
when they afford the rale crepitant ? Are they not gorged 
with serum ? Again, is this not also the case with cede- 
matous lungs, which also afford the rale crepitant ? and, 
we may add, that subintegumentary emphysema, from 
fractured ribs, &c. seems likewise to arise from the same 

• Edin. Meei Surg. Journ. No. 104, 1830. 
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cause. The rale crepitant, it is true, is heard, in these 
cases, to differ much in degree, but this is well known 
to be also the case with it in pneumonia, it being fre- 
quently in that disease quite subcrepitating. 

Besides this, there is frequently little or none of the 
tenacious expectoration at the commencement of pneu- 
monia. We do not, however, mean by this to say, that 
the viscid fluid may not be presente but, in such cases, 
there is no testimony to that effect. 

The proximate cause of the rale crepitant, except per- 
haps in emphygema of the lungs, where its cause ia 
probably different, we are inclined to attribute 4o the 
bursting of very minute air-bells, formed from the ad- 
mixture of air and serous fluid in the cells of the lungs; 
and, that this peculiar sound is produced in such a way, 
the following simple experiment proves. 

If a vessel, containing any fluid of somewhat similar 
density to the serum, a glass of beèr, for example, on 
whose surface the air-bells are very numerous and mi- 
nute, be held close to the ear, a sound very similar to 
that of the rale crepitant may be heard; and this sound, 
more especially that of some of the fluida we have pre- 
sently to mention, is a more useful illustration of the rale 
crepitant, than those already noticed ; for, whenever this 
can be done, it is better to illustrate the sounds which 

occur in the chest by similar externai phenomena. And 

c2 
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W dHçeanfr itnrtiid br the joang auaeahator, 

brfnrr 1 1 ■■■■firín^ liii rfciin-Trtirar aa thr chcat, deeke 
«ill ofte* nx«d liiiwrtf m a luatto nndmtiad the nature 
of mau v of ti* *%irfw aiôch, had he bat arailed himself 
of the adiaxitage* accraiag fireai a kaoaiedge of the fl- 
laatntioB* of theae. he voald at aace kare raeogniaed 
aad aztderctood. 

Ahhcuçi Dr Gxxoost. ia tke paper fiaam whieh we 
kave aiready «jucamL staie» h as kk oajninn» that the 
rale crepíiant k oving to tke praa c a c c ef the rkeid 
fljáftd aMstkwed, etill be gires qb aa exaaqde, and it k 
arobaUr oue of tke best whieh coald be girca of tke 
erefátaúng rale, oamelv, tkat prodneed br ■AmiIuim 
luug. lik words are, — " It k aptlr «aapared to tke 
wad produeed by preonng a pertâoa of kealthy, or, atill 
better, of otademaUjo^ lung genthr between tke fingere." 

>W, we apprekciid tkat the goondof « e pitati on heard 
m tkk ea*e, a* in pneumonia, can ooly be f^ainnl by, 
aad m oaiag to, tke borsting of tke hraumerahle annate 
Mrou» bobble* known to be present in soeb caaea. It 
«*>w*>4 here be argoed tkat it k owiDg to tke rkeid fluid, 
**^» iftde&i, the following simple experimenta, while 
k^T **fmÀMHntUs u hat has already been said eoneerning 
mm? í5aM|lMt rf ^ ^ erepitont, ako prove tkat fluida, 
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much less tenacious than that expectorated in pneumonia, 
produce little or no sound of crepitation ; but that this is 
most distinct in such fluida as possess very little tenacity. 

Desirons of aseertaining whether our views on this 
subject could be borne out by experimente, the following 
were instituted : — Nearly a similar quantity of different 
fluids, varying in density and tenacity, were introduced 
into bottles of the same size ; and the object being to as- 
certain the different degrees of crepitation caused by 
the air-bells on their surfaces, they were successively agi- 
tated and held close to the ear. The degree of crepita- 
tion produced, varied considerably in the different fluids, 
as shall be stated, after these have been mentioned. 

The following table contains a statement of the fluids 
used. The mucilage was made according to the Edin- 
burgh Pharmacopoeia. The water was not distilled. 

The fluids are set down nearly according to their speci- 
fic gravity and tenacity. Those above No. 3. are less, and 
those below greater, than the speciiic gravity of water. 
In the first two almost no crepitation was heard. In 
No. 3. very slightly. 

In Nos. 4, 5, 6, 7 and 8, the sound very exactly re- 
sembled the rale crepitant of pneumonia. Nos. 4, 5, and 
6, were probably the nearest. 
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/Vnm/* hm%í •« tkf i-jrg*rimc$ÊÍs a i i w t ic d Ao. 

Nu. I Vihci. 4 o*, to l nx. of *m ler. 
tf. Ak»a»*a, I *k% 

4. MiuiUtp» ; *Kv 1 do. 

♦i. Trine, 

f. Mutll*** 4 %*. I* 1 uuof water, 
te S*rum irf U*wU *lttffctlv UngcU i*L 
tk MiwlU^\ i »*• t* * <*. ofwater. 

III. %Uw I tUt ... do» 

II. 1I0. I «l«t ... 4 «Kv 

13. do. I itiv ... \ ikv 

13. iUv I tWv 



Sp. gr. ItOCLL 
... 191U&. 
... 101&*. 

... leia*. 

... ateve lttfc. 



li waa Homctiuiw necosaai y to remove the large bub- 
blea from tho turface, which was easily done by the 
feathery extromity of a quill, before crepitation became 
difltinct, it depending upon the burating of the very mi- 
nute bubblea. This, however, was not always the case, 
and in some, the urine, and No. 4* for example, it al- 
most never became necessary. 

The sound of crepitation progressively diminished in 
intensity in the fluids further down the table ; until, in 
No. 13, it was scarcely audible. 

The principal inferenees, then, to be drawn from thesc 
experiments, appear to be, lst> That a very similar sound 
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to that of the rale crepitant is produced by the bursting of 
minute air-bubbles on the surfaces of certain fluids ; 2d, 
That the fluids on wbose surfaces it occurs most perfect- 
ly are the serous, and such as possess a somewhat similar 
density and tenacity. 

The rale crepitant occurs iti the first stage of pneu- 
monia, and is patbognomonic of it ; and the extent over 
which it is heard indicates most turely the extent of 
the disease. It likewise indicates th$ resolution of 
pneumonia, Dr Stokes, in a paper on Phthisis pul- 
monalis, comes to the conclusion, " that a recurrent 
crepitating rale in the same situation, with gradual in- 
crease of dulness of sound, on percussion, may be reckon- 
ed as an excellent diagnóstic of the growth of tubercle*." 
He believes it to arise from the irritation produced in 
the lungs by the successive development of crops of tu- 
bercles, each in its turn producing fresb excitement» 
This appears to be an important observation, and one 
which may be beneficiai in practioe. 

A modification of this xale is found to take place in 
cedema of the kings, and sometimes in pulmonary apo- 
plexy, around the space occupied by the effused blood ; 
but, when the history and general symptoms are con- 
sidered, there is little chance of confounding these dis- 

• Trans. of King'3 and Queen's College of Physicians, Dublin, 1828. 
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ehker with on* tnmagr or with pmMik - Tfck 
awdincatioo of the rale mamai kaa beca f i ■ ■uni Sob» 
crepftating. W* hare an ifa tkat the diflerent dcgmt 
of the rile crephant depcad open the nnnaber of the 
ahr-bubblea, which ve hare soasetunes obnunid to be 
more numerou», and er ow ded togetber, ia particular por- 
tions of lang, in the first ilagf of pneumonia, than in 
purely eedematous anVctioos of this organ. 

The rale crepiunt is occasionally heard in cases of em- 
physema of the lungs, but it is a very rare phenomenon; 
the want or feebleness of the vesicular respúration being 
a much more eommon sign. It gires, according to 
Laennec, " an idea of a drier sound, than thoae already 
described, is heard during inspiration, and conveys the 
impression of air entering and distending lungs which 
had_been dried, and of which the cells had been very 
irregularly dilated; and entirely resembles the sound 
produccd by blowing into a dried bladder." It is a pa- 
thognomonic sign of vesicular, and more especially of 
intervesicular emphysema. It is more distinct in the 
lattcr, and is probably caused by the entrance óf the áir 
into the onlarged or united cells, intervesicular spaces, 
or subplcural toxture. A similar sound is heard in sub- 
cutaneoiiR emphysema, on pressing interruptedly with 
lho oar on the 8tethoscojM>, or with the íinger in the vi- 
otiiity of the aífected part. 
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The signs described are only present in extreme, and 
consequently rare, cases of empliysema ; but there is ano- 
ther sign, still more rare, which has been termed by 
some the " murmur frictionis." Laennec terms thè same 
the sound of friction of ascent and descent, and describes 
it as a dull sound, such as would be produced under the 
stethoscope by friction of the finger against a boné, and 
farther conveying the sensation as of a body rising and 
falling, and at the same time rubbing somewhàt harshly 
against another. It is only distinct during deep inspira- 
tion, and is, in most cases, caused by interlobular etíaphy- 
sèma of the langs. More. rarely, says Dr Williams, this 
sound resembles the friction of a pulley, or that of two 
pieces of leather rubbed together, and is usually coníined 
to inspiration. 

These signs, as already stated, are rarely present in 
emphysema of the lungs, by far the most usual sign of 
this disease being the absence or diminution of the sound 
of the vesicular respiration, while at the same time thè 
percussion is good, or louder than natural. Besides, there 
is, in general, a slight sibilous or sonorous rale accom- 
panying this diminution of the vesicular respiration, 
which may be considered as the consequence of a catar- 
rhal aifection accompanying it. 
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II. The Sibikms Rale. 

This rale, says Laennec, is sometimes like a prolonged 
hiss, flat or sharp, dull or loud. Sometimes it is very 
momentary, and reeembles tbe chirping of birds, the 
sonnd emitted by suddenly separatíng two portiona of 
smooth oiled stone, or by the action of a small valve. 
These varieties often exist togethor in different parto of 
the lungs, or successively in the same part The pecu- 
liar nature of the sound, and appearances on diasection, 
saem to prove this rale to be owing to minute portions 
of very viscid mucus, obstructing more or less com- 
pletely the small bronchial ramifications. This applies 
more especially to the variety resembling the clicking 
sound of a valve, which is indeed only a variety of the 
mucous rale. The kind more stríctly sibilous, is pro- 
bábly occasioned rather by a local contraction of the 
small bronchi, from thickening of their inner membrane» 

Dr Williams believes that the sibilous rale is-caused 
in the way mentioned by Laennec ; and that the form 
and size of the isthmus, or contracted point, will deter- 
mine the nature of the sound. Thus, continues he, we 
often hear an acute whistling sound, and as we know 
that such a sound may be produced by air passing 
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through a small apertura, it may be supposed that a con- 
traction of this kind causes it in this case *. 

A very similar sound to the sibilous rale, and at the 
game time possessing that variableness so characteristic 
of it, is produced by the simple experiment. of respiring 
slightly by the openings between the teeth, those of the 
upper jaw being placed in contact with the lower lip. 
That this phepomenon may take place, however, it is also 
necessary that a minute quantity of saliva be present at 
the time, which is generally the case. 

This very simple experiment seems an additional proof 
that the rale sibilant is produced somewhat in the way 
already mentíoned. Sounds are likewise sometimes pro- 
duced in this manner, very like the sonorous rale. 

The sibilous rale is occasionally heard in the first stage, 
of what Laennec has termed the acute mucous catarrh ; 
it is also present in the pituitous catarrh, and slightly 
in the dry catarrh of Laennec, in which also, though 
more rarely, the clicláng sound of a valve is heard. The 
extent of the chest over which it is heard denotes the 
extent of the disease. 



III. The Sonorous Rale. 
This has been compared by different authors to various 

* ltational Exposition. 
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sounds : Laennec compares it to tbe moring of a per- 
son asleep, the friction of a bass string, or tbe cooing of 
a wood-pigeon. Dr Williams, in addition to these, 
compares it to the buzzing of an insect, aod the base 
note of a violincello or bassoon. 

Ali these sounds have a general resemblance ; and yet 
vary considerably, but principally only in degree. The 
sonorous rale, then, is exceedingly variable. 

Laennec is probably right when he attributes this 
rale, in most cases, to the contraction of considerable 
bronchi, caused by the pressure of an enlarged gland, or 
circumscríbed spot of inflammation,— presence of a tena- 
cious clot of mucns, — «or local thickening of the mncons 
membrane. Dr Williams believes it to be caused by a 
flattened contraction of the bronchi, by which little or 
no gaping aperture is left ; hence the air, in passing, is 
thrown into sonorous vibration, after the manner of the 
reed of the hautboy, or the lips in blowing a horn or 
trumpet. 

Laennec considered it difficult to explain the reason 
why the key of sound became flatter, instead of sharper, 
as might be expected from the contraction of the aper- 
ture. At the same time, he states, that in the analogous 
case of thickening of the membrane of the larynx and 
glottis, the voice becomes hoarser and flatter than na* 
tural ; but if the circumstanccs mentioned in consider- 
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ing the cause of the modulation of tone in excavations, 
be taken into account here, the difficulty will, perhaps, 
be much removed. 

This is a catarrhal rale, and is heard in the first stage 
of the mucous catarrh, and in the pituitous catarrh of 
Laennec. 



IV. The Mucous Rale. 

This rale takes place most usually in consequence of 
an accumulation of mucus in the trachea and bronchi, 

i 

hence its name ; but it also occurs from the presence of 
other fluids besides mucus in these tubes ; as blood, pus, 
softened tubercular, and broken down gangrenous mat- 
ter. It also occurs from the presence of these fluids in 
excavations of the lungs, but is then generally tèrmed 
Cavernous. 

The mucous rale is essentially caused by the trans- 
mission of air through the liquida mentioned, producing 
a noise proportioned to the frequency of the respiration, 
quantity, and quality of the fluid present, and diameter 
of the tubes or excavations in which it occurs. 

Laennec compares the sound of the mucous rale to 
the impressions which we receive by blowing through à 
pipe into soapy water ; and, continues he, when it exists 
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ai once copioue, large, and constant, it is aometimes so 
noisy as to resemble the rolling of a dram. 

Mucous rale is always greater, the more p r a t as » the 
qaantity of the fluid and the greater the diameter of the 
bronchi in which it occurs ; provided always that the air 
mixe8 itself considerably with it. The mucous rale of 
the larynx may be taken as a tolerably good example of 
that perceived in caverns ; and thenoe termed Cavernons 
Rale : the former, however, is perhaps louder. 

Cavernous rale is generally circumscribed, and, in 
some cases, requires the effort of coughing to prodnce it, 
the consistency of the contained floids being aometimes 
very great, and the Communications with the bronchi 
few, and occasionally blocked up ; so that, in aospected 
cases» many trials are often necessary before coming to a 
conclusion as to the existence of caverns from snch an 
indication. The rale, however, which is heard in . pul- 
monary excavations is generally very loud, and amount- 
ing to what the French anthors term " gargouillement," 
the English u gurgling ;" and whcn this rale is heard 
ekewhere than in the traohea and very large bronchi, it is 
an additional evidence to the other signs already or here- 
after to be mentioned, of the existence of an excavation 
in the lungs. The nature and cause of the excavation is 
only to be learned from the general symptoms and his- 
torv of the case. 
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The mucous rale exista principally in ebronic pulmo- 
nary catarrh, and in the last stage of the acute mucoos. 
It is abo present in boemoptysk ; and the cavernoús va- 
riety, in excavations fornied by softening of the tubereu- 
lar matter, in phthisis— <tbscess of the lnngs — gangrene ; 
in cases of dilatation of the bronchi, with catarrh ; and 
indeed wherever there exists a cavem in the kings, con- 
taining liquid and ahy and eommunicating with the 
bronehi by an openmg below the snrface of the fluid. In 
the latter, as already mentfcraed, it is circnmscribed, and 
usually accompanied with» some of the other signs indi- 
cative of the existence of an excavation; In the former, 
it is generaHy more diffused, bnt indicates equally in 
both the extent of the disease, and, to a certam degreé,' 
the quantity of the fluid present in the hings. 

We shall conclude the consideration of the rales with 
the following general remarks of Laennec on this sub- 
ject. Ali the rales, says he, are more evident during 
coughing than during respiration. Besides the sound of 
the rale, there is also noticed a sKght yibration commu- 
nicated to the cylinder, when the seat of the phenomenon 
happens to be immedrately beneath it *; usually strong in 
the mneous and sonoTOus, less in the crepitous, and still 
less in the sibilous rales. When the rale has its seat re- 

* This may sometimes be felt by the hand placed on the chest. 
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mote from tlie pqint wbero the instrument reste, althougb 
heard very strongly, uo vibration is felt; and when vi- 
bration cannot be discovered, we may conclude that the 
cause of tbe rale existo in lhe central parto of the lungs. 
Some of tbe rales, especially tlie mooous and crepitons *, 
cannot be distinguisbed at the distance of more than one 
er two inches from their site; others can be distinguiahed 
frequently through the whole width of the chest, and 
are thus often combined with the former. The rales, 
taken singly, are very inferior diagnostic signs to those 
supplied by the auscultation of the respiration and voice. 
Conjoined with other signs, however, they becotne ex- 
tremely valuable. The two crepitous rales, and more 
especially the cavernous, are, ia general, more certain 
than any other f. 



SECTION III. 



AUSCULTATION OF THE COUGH. 

Before or after the eifort of coughing, a sudden and 
deep inspiration is generally madc, and in this consiste the 
chief value of such a sign ; ali the phenomena which de- 

• This depends entirely, of course, upon their intensit v, which varies. 
f Mediate Auscultation. 
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pend upon respiration being, in consequence, rendered 
more evident. It is therefore useful to cause this effort 
to be made in any case in which the sounds are feebly 
marked, but it ought never to be done so as to exhaust 
the patient ; one or two trials are, in general, sufficient. 

There is another point to be attended to in the auscul- 
tation of the cougb, which is the strength of the shock 
or impulse communicated by it to the lungs and parietes 
of the chest. This, in the situation where the vesicular 
respiration is heard, is very slight ; more distinct where 
bronchial respiration occurs ; and still more so where 
tracheal respiration is heard. Along with the shock 
there is a considerable sound, and the louder in propor* 
tion to the strength of the impulse. The different degrees 
of impulse and sound may, from the situation in which 
they are perceived, be termed Vesicular, Bronchial, and 
Tracheal. A knowledge of tbese, it is evident, can only 
be obtained by reference to a healthy chest. They are 
indicative of a healthy state of the contained parts. 

According to the general law, in regard to the trans- 
mission of sound by the lungs, when these, from any 
cause, become condensed, provided the larger branches 
of the bronchi be pervious to the air, the sound, as well 
as shock, are more perfectly transmitted ; so that in si- 
tuations where the vesicular cough naturally is heard, 
the bronchial may be developed ; and this happens in 

D 
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pneumonia, from hepatization, in tubercular or other de- 
position in the lungs, and in ali cases where there is con- 
densation of the pulmonary texture, or when the bronchi 
have become moderately dilated, which, however, can 
scarcely happen without the vesicular structure beingl 
sKghtly compressed. 

The cough may become tracheal in the regions where 
naturally vesicular or bronchial ; and this is an additional 
evidence of the existence of an excavation in the lungs 
communicating with the bronchi. In such cases, the 
cough resounds as it does in the larynx or trachea, and 
is in some cases disagreeably loud. This variety, from its 
indication and cause, is termed the Cavernous Cough : 
it most commonly óccurs in tubercular excavationa in 
the lungs, which contain a considerable quantity of air. 

AU the sounds heard during the act of respiration, 
whether healthy or diseased, puré, or mixed with rales, 
are, for the reasons already stated, alvvays made more 
manifest, by having recourse to the act of coughing. 
. Coughing is otherwise advantageous ; it often removes 
ebstructions from the blocked up bronchi, and thus ena- 
bles us, in cases of catarrli, to hear the sound of respira- 
tion, where we could not before ; and the curious phenò- 
menon, termed MctalHc Resonance, is in general most 
disíinct after conglúng, but it is the shock alone which 
seems useful in causing its development. 
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Laennec says, that in deducing our indications from 
thc effects of coughing, certain precautions are neces- 
sary. Sometimes a violent cough gives rise to no rale, 
though lhe other circumstances proper for its production 
arepresent; and at other times, in timid patients, the 
cough seems to be confined to the throat, and excites no 
resonance in the bronchi ; in which case he recommends 
that the patient be desired to cough, after taking a deep 
inspiration. 



SECTION IV. 



AUSCULTATION OF THE VOICEí 

The resonance of the voice in the lungs in health, 
differs according to the different parts examined; and, in 
disease, according to their morbid condition; thusafford- 
ing a very good indication of the state of these. 

The different modiíications of sound produced by the 
voice, may be considçred in the following order :— The 
Natural Resonance, transmitted by the Vesicular Striíc- 
ture; Bronchophony ; Laryngophony; Pectoriloquy ; and 
iEgophony. 

The easiest method of performing the auscultation of 

the Toice, is to cause the patient to count slowly, dis- 

d 2 
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ãonance." This is a very useful suggestion ; and, in 
many cases, rendera auscultation of the voice much 
more satisfactory than it otherwise could be, and in ali 
the modifications of sound produced by the resonance 
of the voice. 

What we have just described is the bronchophony 
which occurs in healthy persons; it is caused by the 
transmission of the sound of the voice through the largar 
bronchi; it occurs in the same regions as the bronchial 
respiration, and is an indication of a healthy state of 
these parte. 

We shall now turn our attention to the presence or 
absence of this phenomenon, as an indication of diaease. 

The resonance of the voice may become bronchial, 
where it naturally is vesicular, or it may be absent, 
where it naturally should be present. The former will 
happen, whenever any morbid alteration of the lungs 
causes these to become better conductors of sound, 
whereby the resonance of the voice in the larger bronchi 
of the part, smothered naturally by the vesicular struc~ 
ture, is rendered evident, and will of course be more 
distinct, as the condensation happens in the neighbour- 
hood of large bronchi, especially when these are neaç 
the surface. 

Bronchophony and Pectoriloquy, of which we shall 
prcsently speak, are degrecs of the same sound. Laen- 
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nec, however, observes, " that they are rarely so like as 
to deceive one of moderate experience; the tone of the 
former is somewhat like that of a speaking-trumpet, and 
is more diffused than that of pectoriloquy." But it most 
be confessed, that, notwithstanding ali that has been said 
as to the distinctive characters of each, it is impossible 
to dfctinguish very perfect bronchpphony from imperfect 
pectoriloquy; they are, in fact, the same. 

Bronchophony is present in hepatization of the lung, 
in condensation from tubercular or other deposition, in 
cases of moderate dilatation of the bronchi, and of small 
cavities existíng in the lungs. It is sometimes absent, or 
altered, in certain situations where naturally present, in 
cases of effusions into the chest, solid, liquid, or aeriform. 



III. Laryngophony. 

ThÍ8 is merely an increased degree of bronchophony. 
It, however, has some tolerably distinct characters of its 
owil In bronchophony the sound of the voice is heard 
to resonnd loudly at the extremity of the stethoscope ; in 
laryngophony, however, the 6ound of the voice, to use 
the words of Laennec, traverses the tube of the stetho- 
scope, and prevents the unarmed ear from hearing that 
issuing from the mouth ; in other words, it is much louder 
and more distinct. This phenomenon is heard in the 
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aame situations as trachcal respiration, and indicates, 
when there alone, a bealthy state of these parts. When 
abeent, or beard in situations where it ia not naturally 
present in health, it indicates the existence of a consider- 
able change in the state of the contained parts, which we 
«hall immediately notice when treating of Pectoriloquy. 
The cause of this phenomenon ia very evident, from 
what Dr Williams has said on the subject. " We hear 
the voice," says he, " through the instrument, and louder 
than by the other ear, inasmuch as the voice is outward- 
ly diffused in a large space, but there," alluding to the 
trachea, " coníined to a narrow tube." This explanation 
of Dr Williams seems undoubtedly the true one ; hence 
the reason why the sound is conveyed more perfectly 
along the stethoscope from the trachea or larynx, than 
by the air, to the other ear. 



IV. Pectoriloquy. 

There is, says Laennec, an almost perfect identity of 
effect between Pectoriloquy and the sound of the voicé 
as beard through the tube resting on the larynx ; and the 
experiment offers an excellent mean for giving us an ex- 
act notion of the phenomenon, when we have not the 
proper subjects for observation. The identity of this 
sound with laryngophony is exceedingly useful, for the 
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latter can alwàysbe referred to by the learner as a stand- 
ard of comparison in cases of doubtful pectoriloquism. 

This strong resonance of tbe voice, when found to oc- 
cur in situations where it does not exist in health, i% in 
general, a sure sign of the presence of an excavation in 
the lungs, cohtaining at least some air, and communi- 
cating with the bronchi. It occurs in other rare cases, 
which we shall afterwards mention. 

Laennec divides this phenomenon into two varieties, 
according to its intensity and completeness, and he de- 
nominates the diiferent degrees by the terms Perfect, 
and Imperfect. It is considered as perfect, when the 
transmission of the voice through the stethòscope is com- 
plete, and when it, as well as the corresponding resulte 
obtained from the exploration of the cough and fale, are 
exactly circumscribed ; and indeed it cannot be too deep- 
ly impressed upon the student in auscultation, thatwith- 
out the evidence of the other signs, in general accom- 
panying pectoriloquy, this of itself, except when very 
well marked, is of comparatively little value as an in- 
dication of a cavity in the lungs ; but, when combined 
with these, there is no sign more to be trusted. . By 
attending to such precautions many mistakes may be 
avoided. 

Pectoriloquy is imperfect, says Laennec, when some 
one of these characteristics is awanting, and particularly 
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if the traiismission of the voice be not evident ; and it is 
doubtfu] in cases where the voice is very feeble. 

Pectoriloquy is caused by the resonance of the voice 
in an excavation in the chest, containing air, and com- 
municating freely with the bronchi. It is found to take 
place most generally in excavations formed by softened 
tubercles in the lungs, gangrene, or abscess ; by the eva- 
cuation of a cyst into the bronchi ; probably in the rare 
case of an abscess in the mediastinum, communicating 
with the bronchi ; and in the case of a circumscribed ad- 
hesion of the pleura pulmonalis to the pleura costalis, so 
as to form a small cavity, communicating with the bron- 
chL It also takes place in cases of extreme dilatation 
of the bronchi. 

Pectoriloquy is always most perfect in a moderately 
sized cavity, perhaps of about 1 \ or 2 inches in diameter, 
whose parietes are smooth and firm, and which at the 
same time communicates freely with the bronchi by con- 
siderable openings, such as would perhaps admit a goose- 
quilL The proximity of the cavity to the surface of 
the lung, and more especially when this is adherent to 
the parietes of the chest, together with emptiness of the 
cavity from fluid or more solid matters, render the pec- 
toriloquy more perfect Acuteness of the voice is also of 
gréat consequence for the perfect development of the 
pjhenomenon ; and it willbe found very advantageous, in 
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doubtful cases, to cause the patient to raise the tone of 
the voice. 

In cases where the voice is very weak, or where, from 
an affcction of the larynx, this is reduced to a whisper, 
there can be little or no pectoriloquy ; but, in such cases, 
we hear, in general, a kirid of puffing after every syllable. 
Pectoriloquy is less distinct in ã very large cavity, in 
one the size of the fist, for example, than in a smaller 
one ; or when the cavity is deep seated, particul&rly with 
a stratuni of healthy lung between it and the surface; 
such being a bad conductor of sound. 

Doubtful pectoriloquy is, in general, that which is 
first observed, and this most usually after broncho- 
phony; and indicates the softening and evacuation of 
the mórbid matters in the lungs» Bydegrees it becomes 
more perfect, as the excavations, from whatever cause, 
become more empty and extended, at least within certain 
bounds, as already mentioned; at last becoming quite 
perfect, when the cavities contain little else than air, 
and the parietes of these. have become dense and smooth. 
- Pectoriloquy sométimes suddenly cçases to be heard 
where shortly before it hadbeen distinct ; and this, from 
the experience of Laennec, sométimes continues even for 
days. It is not difficult to assign a correct reason for 
this cessation, when we consider the profiisenesfe of the 
secretion, and the softening of thé parts which usually 
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accompany such cases. Il is certainly, as Laennec has 
said, caused by the temporary obstruction of tbe bron- 
chial Communications with tbe cavities ; and this likèwise 
accounts for tbe absence of respiration in many cases of 
catarrh, for such obstruction must occasionally interrupt 
the continuity of ali tbe sounds which depend upon the 
tran8mission of the air or voice through the bronchial 
tubes, or cells of the lungs. To discover the canse of 
any cavity made known to us by auscultation, wc must 
look to the other signs and symptoms. 

V. JEgophony. 

" This phenomonon is one of great importance, from the 
results which it makes known to us ; but, at tbe same 
time, it is one of tbe most difficult to be recognised of 
ali stethoscopic signs, which proceeds entirely from its 
great and generíc resemblance to the preceding pbeno- 
menon, bronchophony ; and indeed it may be said to be 
a modification of this, altered by certain circumstances, 
which we shall presently notice. 

It is always well, in the nomenclature of the pheno- 
tnena made known by auscultation, to combine as much 
as possible a descri ption of their characteristic peculiari- 
ties, for these will always be better rcmembered in this 
way. This has been done with respect to segophony 
by Lasmusg» who. has compared it to the trembling 
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and bleating sound of the voice of the goat, (from «Jywç a 
goat, and ty*»n the voice) ; a characteristic, he adds, which 
is the more striking, because the key or tone of it ap~ 
proaches that of this animars voice* 
. " iEgophony consists," says Laennec, " in a peculiar 
sound of the voice, which accompanies or follows the 
articulation of words ; it seems as if a kind of silvery 
voice, of a sharper and shriller tone than that of the pa- 
tient, wás vibrating or floating on the surface of the 
luhgs, sounding more like the echo of the voice, repeating 
the words or their final syllables in a small, sharp, and 
tremulous key." 

iEgophony essentially depends upon the transmission 
of the voice from the lungs, through a thin stratum of 
fiuid interposed between these and the parietes of the 
chest» It is this which is the cause of the peculiar change 
in the nature of the sound, so well described by Laen- 
nec ; and. indeed he performed an experiment to prove it. 
He applied a bladder half filled with water between the 
scapulse of a young man, who presented a well marked 
natural bronchophony in this point, and found that a si- 
milar sound to that of aegopbony was heard ; the bròncho- 
phonic resonance being altered by transmission through 
the fluid* 

Depending, then, upon an effusion of fluid into thé 
chest, there will necessarily be accompanying this, a 
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ccrtaiii drgrcc of comprossion of Uie palmonary textura, 
which ím bclievcd to be nccessary for the proper develop- 
raent of sgophony ; and in situations whore the natural 
bronchopliony is grcat, or where there ia oondensatioo 
from any caiixe, it wiU be wcll marked, aa in cases of 
plciiro-piicumonia. 

Tlie voicc hcard through the stethoscope in ffigophony, 
as wcll describcd by Dr Williams, is rendered squeaky 
aiid wiry, and is constantly and considerably raised. It 
íh most cvidcut when the voice is acute, but we must be 
on our guard lest we mistake the sbarp resonanoe of this 
for vgophony itself, which might happen, particularly if 
we forget to compare both sides of the chest* 

JEgophouy is more apt to be confounded with bron- 
chophony than with pectoriloquy, because the former is 
diffused, and so is wgophony. Like it also, it is more 
distinct, as the bronclii are large and numerous ; so that, 
instead of saying with Laennec, that eegophony may be 
combined with bronchopliony, we would rather say, that, 
having for one of its causes the bronchial resonance, 
it will be more or lese complete, or altered, by the par- 
ticular states of the bronchial tubes. Hence the varie- 
ties of eegophony, which Laennec compares to the foi- 
lowing phenomena, as giving a good idea of thein : 1*£ 
The sound of the voice through a metallic speaking trum- 
pet, or cleft reed ; 24 That of a person speaking with 
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8omething(between the lips and teeth ; Sd, The nasal in- 
tonation of tbe juggler, speaking in the character of 
Punch. Ali these occur in situations where the natural 
bronchophony is great. 

iEgophony is present in cases of moderate effusion of 
a mobile fluid into the pleura ; and it has been observed 
by Laennec, where the fluid did not exceed a few ounces, 
three or four. In such cases it is usually heard for a 
little way above and below the nipple, in a zone around 
thechest; but, wheti the effusion is very profuse, it is 
only heard at the roots of the lungs, where the quantity 
of fluid is necessarily less, between the lung and parietes 
of the chest, than at any other part It is useful to 
know that the respiratory murmur is in general audible 
where segophony is heard. 

Before concluding this subject, we shall quote Laen- 
nec's excellent recapitulation of the peculiarities of eego- 
phony in pleurisy. It is to the following effect : — " 1. 
That segophonism appears about the period when the 
effusion begins to be somewhat considerable, when the 
sound on percussion becomes dull, and the respiratory 
murmur fails in the affected side ; 2. That it disappears 
when the effusion becomes very abundant ; 3. That 
it may continue during several months, when the quan- 
tity of fluid remains stationary; 4. That, after having 
disappeared, it reappears upon the quantity of effu- 
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sion being lessened ; 5. Tliat it goes off entirely when 
the fluid is altogether or nearly absorbed. I would also 
repeat, that the site of the phenomenon appear&to be the 
upper or thinnest part of the layer of effufied fluid ; that, 
wheré it is present, we frequently observe bronchial res- 
piration and bronchophonism ; and, finally, that when it 
is perceived o ver the whole or greater part of one side, it 
indicates a moderate quantity and equable diffusion of 
fluid over the whole surface of the lung. In this case 
we also perceive, almost everywhere, some remains of 
the respiratory sound, the effusion being insufficient to 
compress the lung sufficiently to exclude the air from it;- 
and, should things remain in the same state during the 
whole continuance of the disease, we may be assured 
that the lung is retained at a email distance from the 
ribs, by means of adhesions on different points of its 
surface. iEgophonism is never wanting in the begin- 
ning of pleurisy, in cases wherein the pleura had been 
heretofore quite sound ; and the only thing which occa^ 
sionally prevents its being manifest, are previous adhe- 
sions over a great portion of the lung. It never fails to 
reappear in acute cases, which are rapid in their pro- 
gress, when the effusion is sufficiently diminished ; and it 
is more marked according as this has been of short du- 
ration. But, in chronic cases, and even in acute cases 
wherein the absorption is slow, this renewed regopho- 
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nism is much less perceptible, and sometimes is entirely 
wanting." 

iEgophony, then, occurs in cases where there is a li- 
quid eífttsion into the sac of the pleura, and is a very sure 
indication of the presence of such effusion. 



SBCTION V. 



AUSCULTATION IN CASES OF PNEUMOTHORAX. 

Metallic Tinkling, Metallic Resonance, and Ampho- 
rique Respiration, appear to have been considerably con- 
founded together, and have been looked upon more as 
modifications of each other, and depending upon similar 
causes, than as diagnostic of different morbid lesiona. 
In tbe following pages we sball endeavour to separate 
them, and to shew tbe distinct causes and indications of 
each. 

The sounds heard in cases of simple and compound 
pneumothorax, tbat is, with or without liquid, or com- 
munication with the externai air, are five in number : 
L The familiar sound produced by the falling of a drop 
into a liquid. II. The sound like that produced by strik- 
ing a glass with a pin, &c. III. The ringing sound heard 
after coughing or speaking. IV. The amphorique re- 

F. 
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spiration. V. The splashing or fluctuating sound, pro- 
duced by succussion. We shall consider each separately. 

L The first sound, resembling the dropping of a fluid, 
we have no hesitation in attríbuting to the occurrence of 
the fact itself within the chest. 

This peculiar and familiar sound seems to depend on 
the production of one or more air bells on the surface of 
the fluid, at the moment the drop comes in contact with 
it. These, however, are by no means invariably pro- 
duced; the drop frequently falling silently, without the 
production of air-bells, as any one may satisfy himself 
by experiment, 

That this sound is rare, then, is not much to be won- 
dered at, when we know the circúmstances necessary for 
its development. Laennec mentions only one case where 
it was heard. He says, " Having the cylinder applied 
to the chest, below the left clavicle, as the patient placed 
himself in a sitting posture, I heard distinctly a sound 
like that produced by a drop of liquid let fali into a 
flask containing a very small quantity of water ; and this 
sound was followed for a second by a tinkling, such as 
is occasioned by striking a glass with a pin. Neither the 
voiee, cough, nor respiration, was attended by any sound 
of the same kind." 

In the chest " there was nearly a pound of a liquid 
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resémbling whey, of a whitish colour, turbid, and con- 
taining portions of yellowish half concrete albumen : it 
was quite covered with transparent bubbles, exactly re- 
sembling those produced by agitating or blowing into 
soapy water*." No fistulous communication with the 
broncbi is mentioned. 

This peculiar dropping sound does not depend at ali 
upou the voice, cough, or respiration, for its production ; 
but is probably for tbe most part called into existence by 
the motion of the patient, as in the case just mentioned. 
It is a very sure indication of the presence of air and 
Uquid in the chest ; but these, from what has been re- 
marked eoncerning the circumstaqces necessary for its 
production, may be present without the manifestation of 
such a sign. In fact, there may actually be dropping 
of fluid in a pneumothoracic cavity without such being 
made evident by this sign. 

It is therefore not an invariablc, and consequently by 
no means so valuable, a sign of pneumothorax as others 
to be described. 

II. The second sound, like that produced by striking 
a cup of metal, glass, &c. with a pin, is what we símil 
next consider. 

It appears to us that it is to this peculiar sound I 

• Med. Auscult., Case xliii. 

e2 
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nec has given the name of " Tintement Metallique," or 
Metallic Tinkling; and to it we propose to confine the 
term. The descriptions he has given of it are very ap- 
propríate ; but still they do not in the least lead to a 
knowledge of its physical cause, nor of course to a know- 
ledge of the morbid condition of thè parta involved. It 
is always advantageous, however, when the sounds btiárd 
within the thorax can be illustrated by similar externai 
phenomena, with regard to which there is no doubt. ^ 

For these reasons we are inclihed to object to the* te#b 
metallic in speaking of pnenmothoracic sounds genérâlly, 
as tending to mislead those setting out in their inquirias; 
and we hope to be able to shcw that quite as perfect, 
perhajp8 even more perfect, illustrations of the differetet 
sounds, can be obtained by a reference to other phén#» 
mena, than those which are found to take place in me- 
tallic bodies. Moreover, the illustrations to which we 
mean to refer will at once declare the state of the parte ; 
being, in fact, just similar externai occurrences. 

In this way, it appears to us that a knowledge of thcr 
subject will be far more easily obtained, and the particular—" 
morbid conditions found in connection with the varièu^ 
sounds, more easily remembered. For example, the fa — 
miliar sound just considered, that of the dropping of ^v 
fluid, is much better illustrated, and the state of 
indicated, by a reference to the same externai occurrenct 
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than it could be by a reference to any othor sound, 
wbich did not require air and liquid for its production : 
its physical cause is at onco evident, and tbe state of 
parts doclared. We dó not, however, propose to change 
tbe termfl, tbey being in such general use, 

Tbe peculiar, sound wbicb bas been likened to tbe 

striking of a glass with a pin, &c, we believe to be owing 

.to tbe bursting of considerable air-bells on tlie surface of 

Ae liquid in tbe cbest Any one may satisfy himself of 

.Aã fact of tbe resemblance of tbis sound and tbat men- 

tioned, by the simple experiment of agitating a small 

,quantity of liquid in a bottle of a considerable size, and 

. tben placing bis ear close to it The sound is general ly 

.perceived after the bursting of every large air-bell. A 

^tfgfctly mucilaginous fluid is best for the purpose. 

. In tbe case just noticed, it is said tbat the drppping 

sound was followed for a second by the " tintement me- 

tallique." Now, we formerly stated tbat the dropping 

sound depends upon the production of one or more air- 

• bells on the surface of the fluid ; consequently the cir- 
cumstances which we believe to be necessary for tbe pro- 
duction of tbis phenomenón were present, namely, one 

. or more air-bells ; the bursting of some of which imme- 

* diately after their formation is highly probable. Besides, 
, the appearances after death proved the existence of air- 
bells on tbe surface of the fluid, This appearance, how- 
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«ver, may, in part, be attributed to incipient decomposi- 
tion of the liquid, as it was said to have been entirely 
covered over by them. 

Air-bells are frequently found on the snrface of the 
liquid of pneumothoracic cavities, probably, for the most 
pàrt* the consequence of decomposition. In such cases 
the air-bells will afford the necessary means for the pro- 
duction of this peculiar sound, which is more frequent 
than will permit us to state the bursting of air-bells proí- 
duced by the dropping of a fluid, as its most usual caoie. 

Laennec mentions another case, which is favourable 
to the idea of the " tintement metallique" being caused 
by the bursting of air-bells. The following is an extract 
irom it :— " Tintement metallique audible on right side. 
Chest punctured, and two pounds of matter flowed m 
twenty minutes. This matter was puriform, opaque, of a 
slightly greenish-yellow colour, and scarcely fetid. As 
it flowed it was intermixed with some air-bells. Imme- 
díately after the operation, the tintement metallique was 
heard much louder than before. After death 2 lb. more 
of fluid were found, and fistulous openings, of from one 
to three lines in diameter *." 

In this case, then, the " tintement metallique" wàs 
found to co-exist with the presence of air-bubbles. The 
fact of its being heard louder than before, is explained 

* Meti- Auscult., Case xxxvfii. 
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by tfae increased size, from the displacemeut of the liquid, 
of tbat portíon of the cavity containing the air ; and this 
k generally the case with ali pneumothoracic sounds. 

Suecussion of the chest— violeDt coughing — and the 
opening of fistula; below the surface of the liquid, may 
likewiae be oçcaaional remete causes of this phenomenon, 
by cauaing the production of air-belk. 

The " tintement metallique" occurs quite independ- 
ently of the voice, eough, or respiration, and indicates 
the presence of liquid and air in the chest* Both, how- 
ever, may be present withoat it, the cireumstances ne- 
eeasary for ite development being absent. 

IBL We bane next to consider that peculiar souud 
beard after eoughing and speaking, or what ha» been 
tenned Metallic Resonanee, and thk is by far the moat 
frequent aign heard in pnenmothorax. 

A Tery exact notion of thk sound, wbich ia not more 
aDied to the metaHie than any other of the pneumotbo- 
nrif anomiaj may be obtained by the aimple experiment 
of Uewmgsadklenly, speaking into, or tapping upon,any 
large mesaei widi a narrosr mouth, containing merely air, 
liquid not being at ali ■innamijr for the production of this 
i*. After either of these acta» partieiílarly afur the 
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two former, a peculiar ringing sound is distinctly percep- 
tible ; and this, according to Dr Williams, is owing to 
the sonorous vibrations being repeatedly reflected froin 
the parietes of the cavity, and the smoother and more re- 
galar these are, so is the sound more perfect and clear. • 

The metallic resonance is heard, in general, after 
speaking, sometimes after every word or eyllable, when 
these are distinctly and very audibly spoken. It occurs 
also after coughing, and is then most distinct. It is pos- 
sible also to conceive its presence to a slight extent, in 
cases where there is dropping of a liquid, even when the 
peculiar sound dependant upon the evolution of air-bells 
is not present, by the slight vibration which is produced 
in the air contained in the cavity; and we know from 
experiment, that such a resonance is thus produced. ; 

It is in cases of pneumothorax in which there is com- 
munication with the bronchial tubes, above the surfacc 
of the fluid, when present, that this sound is most dis- 
tinctly, or at least most usually heard; and it is caused 
by the sudden púffing of the air into the cavity, during 
coughing or speaking. It is likewise, however, heard, as 
shewn by^Dr Williams, (and Laennec gives an in- 
stance, which seems to prove the same thing), in cases 
where there is no communication with the bronchial 
tubes. In the case alluded to, Laennec says, " When 
the patient spoke, a distinct tintement was perceived ;" 
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and, again, " It is worthy of note in this case, that 
there was no fistulous communication between the pleu- 
ra and bronchia; and, consequently, that the tinkling 
sound could only be produced by the vibration occa- 
sioned by thé resonance of the voice in the lung ; wbich 
latter, it is farther to be observed, was greatly com- 
pressed, and covered with a strong false membrane V 

In consequence of considering the different pneumo- 
thoracic sonnds more as modifications of each other, and 
depending upon similar causes, than as distinct in origin 
and indicatiòn, even Laennec occasionally seems tocon- 
found tbese ; and this, with ali deference, wè think seems 
to have beéh the case here. By the term Tinkling, in this 
instance, we beliève is rather to be undcrstood metallic 
resonance, than " tintement metalliquc." The former is 
very unlike the sound produced by striking a glass with 
a pin, to which the latter is compared ; besides, Laen- 
nec himself says, that the " sound could only be pro- 
duced by the vibration occasioned by the resonance of 
the voice in the lung," just as a similar phenomenon is 
produced by tapping upon the chest, in some cases of 
pneumothorax, either during life or aftcr death. 

The metallic resonance indicatés the presence of pneu- 
mothorax, but, whethev simple or compound, it cannot 

• Med. Auscult. 
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be said to give any definite information. From wbat 
has been said, however, it may be inferred, that, generally, 
in such cases, a fistulou* communication with the bron- 
chiai tubes is present, though certainly not indicated. 

When the metallic resonance is heard, without the ef- 
forts of speaking or coughing, but probably caused by 
the effects of the comparatively silent drop, the presence 
of liquid may be presumed ; but we do not know of any 
ease in whieh such an observation has been made. 

IV. The next pneumothoracic sound to be noticed, is 
the Ámphoríque Respiration. Of this, however, we 
shall say little here, having considered it fully in a for* 
mer part of this Essay. It is caused in pneumothorax, 
as formerly stated, by the passage of the air into, and out 
of, the cavity, by one or more openings, communicating 
with the externai air, either by means of the bronchial 
tubes, or otherwise ; and is the only certain sign of the 
existence of such a communication. But unless the 
opening be above the levei of the liquid, when this is 
present, the phenomenon, of course, cannot take place. 

V.. The sound produced by succussion, is the last 
of the signs to be noticed, whereby pneumothorax can 
be discovered. It consists of the familiar splashing or 
fluctuating sound, which has béen aptly compared to 
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that produced by shaking suddenly a large bottle, con- 
taining a small quantity of fluid. 

" To enable us to hear this sound," says Laennec, 
" it is not necessary to shake tbe body much ; ali that is 
required being merely to shake tbe shoulder pretty 
quickly, and stop ali at once." 

It can in general be heard without the use of tbe 
stetboscope. The sound and its site, bowevcr, are al- 
ways more evident, when the stetboscope is used, or when 
the ear is closely applied to the chest, while succussion is 
performed. 

The conclusions to be drawn from what has been said 9 
appear to be the following : 

I. When the familiar sound of the dropping of a fluid 
is heard, liquid and air are indicated. 

II. When the sound like that produced by striking a 
êap of metal, &c. with a pin, or the " tintement metal- 
lique" is heard, liquid and air are also indicated. 

III. When the ringing sound, or what lias been termed 
the Metallic Resonance, is heard after coughing or speak- 
ing, air only is indicated. 

IV. When amphorique respiration is heard, the exist- 
ence of air in the chest, and one or more Communications 
with the externai air, are indicated. 

V. When succussion elicits the splashing or fl actual- 
ing sound described, liquid and air are indicated. 
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CHAPTER III. 



AUSCULTATION OP THE HEARTS ACTION IN HEALTH. 



The signs accompanying the action of the heart, ge- 
neraUy spealdng, are by no means so sure and satisfac- 
tory as those already described. It must be admitted, 
however, that much, wbich would otberwise remain hid- 
den, is brougbt to light by tho use of auscultation ; and, 
with regard to certain aifections of tbe organs of cir- 
culation, auscultation may be regarded as affording a to- 
lerably exact diagnosis. 

Among writers wh o treat of the action of the heart in 
health, an unfortunate error lias crept in, concerning the 
rhythm of the contraction of its different parts. Tb is er- 
ror was first made by Laennec, and has, since the publi- 
cation of his work, until the appearance of Mr Turner's 
paper*, been recommitted by almost ali who have written 
on the subject ; and, althougb Mr Turner Las shewn, 

• Trans. Edin. Med. Chir. Soe, vol. iii 
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tbat, previous to bis time, indeed nearly a century ago, 
the rhythm of the heart's action was rightly understood, 
still it is to him that the medicai world is indebted at 
present, for reseuing this important íact from the obli- 
vion into which it was falling. It is only since the pub- 
lication of bis excellent paper, that the attention of me- 
dicai men has been directed to the subject, and the other- 
wise excellent remarks thereon by Laennec have been 
questioned. 

The importance of a correct knowledge of the action 
of the heart is obvious ; for it mtist be admitted, that the 
diseases of that, or indeed of any other organ, cannot be 
properly understood without a knowledge of its action 
in a state of health ; and, at the same time that we offer 
our tribute of praise to the labours of Mr Turner, we 
congratulate the medicai world on the knowledge of this 
re-established fact. 



SECTION I. 



ON THE IMPULSE AND SOUNDS OF THE HEART's ACTION. 

On applying the ear or the stethoscope, to the region 
of the heart, we hear, for every beat of the arterial pulse, 
two distinct sounds, immediately following each other, 
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with an evident interval after the second of these. The 
first sound lias been described by Laennec as " some- 
wbat dull and prolonged, but distinct; the second as 
sharper, and analogous to that of a valve whicb is raised, 
the crack of a whip, or the lapping of a dog,"— compari- 
sons which are very exact, and have never been ques- 
tioned ; for indeed the opportunity and talent for obser- 
vation possessed by Laennec were so great as to render 
almost any description he has given, perfect, and certainly 
of great authority. 

Accompanying the first sonnd, or that immediately 
after the pause, there is an evident shock or impulse 
communicated thrõugfa the parietes of the chest, and the 
stethoscope, to the ear. This is in general felt by the 
hand, but not always, and the strength of the impulse 
cannot so well be ascertained by this method. The im- 
pulse of the heart'8 action can, in general, only be per- 
ceived over the upper part of the left mammary region 
(3), and sometimes in the middle (6), and inferior ster- 
nal (7) regions ; but, in cases where the thorax is very 
narrow, and the person thin, it can be perceived more 
extended than even this. 

The sounds of the action of the heart are always per- 
ceived to be more diffused than the impulse, and, from 
personal experience, we have no hesitation in stating, that, 
in general, these can be heard almost ali over the ante- 



ACTION OF THE HEART IN HEALTH. 81 

rior part of the left gide of the chest, in the course of the 
sternum, and in a great many cases several inches to tlie 
right of it; but there is always one point, which is for 
the most part between the cartilages of the 5th, and 6th, 
or 7 th ribe, where the sounds, as well as the impulse of 
the heart, are more distinctly heard. When the person 
examined stops his respiration, the sounds can be heard 
more diffosed ; and we may here remark, that the sounds 
of the heartfs action, in many cases, will be much more 
distinct — and in some, in which the respiration is ac- 
companied with loud rales, will only be heard — when 
the person examined stops bis respiration ; and this can, 
in general, be done for a short time with very little in- 
convenience : when it gives the slightest uneasiness, how- 
ever, it must not be repeated. 

Such is a sketch of the general state of the heart's ac- 
tion by auscultation ; but nothing is more liable to va- 
rieties in intensity of action than this organ. The im- 
pulse and sounds are found to differ very much, accord- 
ing to the state of the individual. When the person ex- 
amined is agitated, has been taking violent exercise, or 
is under the influence of any unusual stimulus, the im- 
pulse and sounds are, in general, rendered more distinct- 
ly and widely perceptible. The reverse takes place when 
the individual is quiet and abstemious ; so that these cir- 
cumstances sometimes render it difficult to say whether 
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d iscasc be present or not Bat firequent examination 
generally removes this difficulty» 

After some little experience, it is as easy to distin- 
guish an inereaeeof impulse orsound»in the action of the 
heart, as H is to tell the state of the pulse; and it is by 
experience akme that this isattained. By theapplication 
of the stethoscope to the region of thé heart, wc álways 
obtain a much better k nowl ad gc of the adiou of that or* 
gan, than by thé applicatíon of thefiager to the pulse; aad 
to prove this, it is sufficient to say, that, in some cases, 
while the pulse at the wrist is very feeblé, the action of 
the heart may be unusually strong. The sounds heard 
at the lower end of the sternum are believed to indicatè 
the action of the right side of the heart ; those heard be- 
tween the cartilages of the ribs, of the left cavities. Such 
observatións, however, it would appear are not much to 
be trusted, according to the present state of our know- 
ledge on this subject. Our experience does not bear us 
out in upholding them. 



J 
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SECTION II. 



ON THE RHYTHJtt OB ORDEB OF CONTRACTION OF THE 
DFFFERENT PARTS OF THE HEART* 

The first soand, mentioned as dull and prplonged, but 
cHstinct, is — according to the opinion of I*aennec, and 
ali attthors on the subject, with the exception of Drs 
Barrt and Corrigan, whose opínions we «hall after- 
wards examine — that accompany}ng and eansed by 
the éontraction of the ventrícles *. The next sound, 
howeyer, tvhich immediately suceeeds to that» and already 
déscribed as sharper, and somewhat like the lapping of a 
deg, is by no means so easily explained. Laennec states 
that it announces the contraction of the auricles ; but 
this has been distinctly proved by Mr Turner, in the 
paper already mentíoned, not to be the case* The sound 
under consideration is found to sucoeed that of the con- 
traction of the ventrícles, without any interval. Now, 
Mr Turner has shewn that the contraction of the auri* 
cies alw&ys takes place before that of the ventrícles; and 
this, a priori, we should expect to be the case, for it is 

• Some lale experiments performed by Dr Hope seem to corrobo- 

rate this. See Med. Gaz. 1830. 

f2 
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known that the presence of the blood in thc ventricles is 
one great stimulus to tbcir contraction, probably the most 
powerful. Besides, it is evident that if the contraction 
of the auricles took place last, or immediately before the 
rnterval of rest, the ventrieles would remain dktended 
with blood during that period, — a circumstance at least 
higbly improbable. But Mr Turner has given many 
facts in support of his arguments, and to these he has 
ádded the testimony of the following physiologists, yiz. 
Harvey, Lancisi, Haller, Senac, and Magendie, 
Most of these authors dktinctly state, that the contrac- 
tion of the auricles precedes that of the ventricles ; and 
ali, that it certainly does not take place after. From 
personal observations on the hearfs action in living ani- 
mais, Mr Turner states, that the contraction of the 
auricle appeared the first motion of the heart, and was 
followed so immediately by that of the ventricles, that 
he found it very difficult, if not impossible, to distinguish 
any inter vai between them. From examination of living 
animais, we are likewise inclined to be of the same opi- 
nion. The contraction of the auricles and ventricles, 
especially in small warm-blooded animais, -seems to be 
one continuous movement, and the most accurate símile 
we can give of it is to liken it to the rolling of a wave, 
the motion proceeding from the auricles to the ventricles 
apparently uninterrupted in its progress ; but we could, 
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in general, distinctly perceive the action to have its com- 
mencement in tbe auricles. 

From analogy, then, we are entitled to infer, tfaat the 
action of the human heart is the same, or that the con- 
traction of the auricles precedes that of the ventricles, 

But Mr Tcjrner has not allowed the subject to rest 
here ; he has drawn argumenta from observations made 
on mau. We shall quote his own words. He says, " In 
the human subject, venous pulsation is frequently dis- 
tinctly observaUe in the jugular and subclavian veins, in 
certain diseases of the heart, or of the lungs, in which 
the flow of blood through these organs is impeded ; but 
it can also be sometimes observed at the root of the neck, 
in individuais in whom there is no reason to suspect or- 
ganic diseases of these organs, particnlarly in thin per- 
sons whose veins are large and lax. In such instances 
I have frequently examined the motions of the artery 
and vein very attentively, and have remarked first the 
pulsation of the vein, indicating the contraction of the 
anricle, immediately followed by the pulse in the artery, 
indicating the contraction in the ventricle, and then an 
interval marking the diástole of the heart, again followed 
by the successive pulsations, first in the vein, and then 
in the artery." 

From these observations, Mr Turner justly con- 
cludes, that the contraction of the auricles takes place 
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bafore that of the ventricles, and after the interval of re- 
pose. And that such conclusions are correct can soarcely 
be doubted ; for pbysiologists agree, that, during the con- 
traetion of the auricles, the blood expelled by their ae- 
tion is partly thrown back upon the veins, and in its 
reflux from the right auricle produces a pulse aometifcnes 
visible in the veins of thin persons ; and, as obaerved by 
Mr Turner, such is aeen to be the case by examinados 
of tho lower animais.' Now, thougfa, in general, during 
health, vonous pulsation is hot maiiifeated in the externai 
veins of man, still we cannot doubt for a moment that, 
when it does take place, such a pbenomenòh is aa exact 
an Indica tion of the contraction of the auricles, the right 
at least, and we know both to be synchlronous, as the 
pulsation of an artory ia of the contraction of the ventri- 
t>1*«» at loast of the left, and w* know these to be syn- 
ehronou» al»o« 

\\\ addition to the evidence which Mr Turner has 
ytivwi on th* sutgect» we shall notke a case which lately 
wt»* umk our oWnr*tio*> and which appears to cor- 
wtmrat* hW vfow of th* rfcvthm of the hcart. A woman 
*g*d *kt>f**hu h*d h*** tor serend ycars subject to ee- 
v*v* *wt$H* dy*y*NWit and palfà t a ri o». «spmattr during 
wtataN atid *lw*y* i»m*3*d ok **y unusml 
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tion was likewise heard more diffusedthan nal 
perceptible over the left side of lhe chest, both anteriorly 
and posteriorly, aecompanied with distinct hrutide ?omfflet> 
which was most distinctly heard between the 6th and 8th 
ribs. Pulse 40, when quiet, ftdl and jarring; bnt in- 
stantly raised to 80, and leas fali, on the sHghtest exeo- 
tíon ; for example, mereiy after turning herself in bed. 
The subelavian arteries pulsated strongly, and there was 
distinct, thoogh not powerfal, pulsation of the left jugu- 
lar and subelavian veins, especially of the lattar. . The 
palaation in the yeina wa, obaerved to tefa *láee imme- 
diately before that of the subelavian artery, twice for 
once *of the latter, when the pulse was 40, only once 
when the pulse was 80. After the pulsation of the ar- 
tery, there seemed to be a short interval of rest, followed 
by the pulsation of the subelavian vein and jugular. The 
veins of the right side of the neck wére distended, but 
without pulsation. 

This, which was probably a case of catarrb, accom- 
panied with emphyçema of the lungs, and diseased heart, 
sjhew* distinctly the rhythm of the heartfs fustion; and 
indeed may be considered as a particularly fortunate one 
for the purpose ; for, in consequence of the slow arterial 
pulsation, and the donble venous pulsation, it was cota* 
paratively easy to make these observations. 

It may.perhaps be supposed that the arterial pulse did 
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not indicate the number of contractioris of lhe ventricles, 
as is sometimes the case, but the application of the ste- 
thoscope proved that it did ; and, indeed, when an ar- 
tery of such magnitude and proximity to the heart as 
the subclavian is examined, its pulsations may be taken 
as an exact index of those of the heart itself. 

To those who are doubtful on this subject, the exami- 
nation of a single well marked case, such as the òne de- 
scribed, will, we are satisfied, at once remove ali scèpti- 
cism. Dr Corrigan, in a paper lately published, comes 
to somewhat the same conclusions concerning the rhythm 
of the heart *. 



SECTION III. 



ON THK CAU8K OF THE FIRST SOUND UEARD DUR1NG THE 

ACTION OF THE HEART. 

On this subject there are various opinions ; but, before 
commencing an examination of these, we shall, believing 
it to be of importance in the consideration of the subject, 
ftrst examine that doubtful potnt, — the cause of the di- 
latation of the ventrieles of the heart. 

Notwithfttandtng the ingenious argumeuts of Dr Wil- 
• Tmi». of Ktag> *ftd Queett** OolkRt *f i^vàciâi^ Dublin, 1830. 
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liamh of Liverpool*, and others, we are inclined to coin- 
cide with the opinion of Magendie, Dr Wilson Phi- 
lip, and Laennec. We believe that the dilatation of 
the ventricles is not passive, and that it does not take 
place meroly by a rush of blood into these cavities, from 
the auricles ; nor is there reason to snppose that anotber 
set of fibres come into play, causing active dilatation : it 
appears more just to suppose, that ali the muscular fibres 
of the ventricles, are, during that phenomenon, in a state 
of rest or relaxation ; and that the dilatation takes place, 
as stated by Maoendie, in consequence of the elasticity 
of the organ, by which it regains its natural dimen- 
sione after the contraction, aided, however, and probably 
brought to that pitch of distention necessary to cause a 
sufficiently forcible contraction, by the contraction of 
the auricles. Such appears to us to be the most probable 
explanation, and for the following reasons : 

1. If a heart be cut across midway between the base 
and apex, the ventricles will be found to remain open ; 
their walls, more especially those of the left ventricle, 
keep apart from each other, forming nearly a circle, 
which, on being pressed together, immediately resumes 
its former state, on the pressure being withdrawn. There 
is another experiment which shews this well: if the 
point of the finger be inserted into the apex of the 

• Edin. Med. and Surg. Journal. 
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left ventricle of the heart of a sheep» which it Will be 
found oompletely to fill, and be then gçntJy pulled out, 
an action very timilar to the foeble oontraction of the 
ventricle, will táke plaoe : in conseqnence of the adhesjon 
of the surfaoe of the finger, and inner snrface of the ven- 
tricle, or in other words, the tendency to the formatíoa 
of a vacnum, produced by the prooes* of withdrawing 
the finger, the apex will become drawn up, and the organ 
eontraoted ; but, immediately when the finger sepasates 
from the walls of the cavity, dilatation takes plaoe, and 
the ventricle becomes lengthened and enlarged every way. 

9. The action of the heart when removed from the 
body, does not cease for some time afterwards, as is wdl 
known ; and if this action be attentively examined» evi» 
dent oontraction and enlargement of the organ will be 
obeerved. 

The rcmark of Pechlin, quoted by Laennec, is abo 
to the point here : He says, " That the dilatation of the 
hearts of vigorous animais, is sufficient to press open the 
compresting hand," The fact of dilatation of the ventri- 
cle* taking plaoe, withont the presence of blood, is strong 
tcetimony of the existenee of some inherent power of «fi- 
latation, and this is probably owing to the elastícity of 
the walls of these eavities. 

This power of elastlcity is poeeessed in a moch less de- 
gr«* by the right ventricle» and indeed doe* uot seem to 
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be required ao much by it Admiuiug to a certain ex- 
tent the eflect of inspiration in propelling lhe blood, the 
foUowing remaria may perhaps explain bow the wmnt of 
elastic power in the right ventricle is compensated for. 
Dr Barry has shewn, that, dnring the aot of ÍQ&piration, 
in consequence of there being a têndency to form a va- 
cuum oreated in the chest, the blood in the externai 
veins leading to the heart, is as it were sucked in to» 
irards the right aurícle. We agree with Mr Turner, 
however, when he says, that this cannot be the case with 
the blood in the pulmonary veins, as argued by Dr Bar* 
Ry, for these " are within the thorax, and consequently 
exposed, equally with the heart itself, to the influenoe of 
any power, which has a têndency to remove the pressure 
of the atmosphere from the víscera eontained in this ca- 
vity." Even admitting with Dr Barry, that the tên- 
dency to form a vacuum in the pericardinm may in- 
fluence the motion of the blood in the pulmonary veins, 
still this rnnst be very slight, when compared with that 
produced by the pressure of the air on the externai veins ; 
for the têndency to form a vacunm ra the chest gene- 
rally, will tend rather to retard the progress than other- 
wise, and this may probably overcome or connterbalance 
any effect of the têndency to the formation of a vacuum 
in the pericardium on these. 

If what has just been stated, then, be a correct view 
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of the subject, it appears that the blood within tbe veins 
leading to the right auricle will be propelled towards 
this, at least to a cortara extent, by the power men- 
tioned; and it also appeara that this will not happen 
with the blood in the pulmonary veins. In the right 
ventricle, where the circulation is aided by the influence 
of atmospheric pressure, the elasticity is very little; 
whereas in the left, where the influence of the atmos- 
phere is removed, the elasticity is great; thus the loss of 
power in one way seems to be made np by means of an- 
other. In the former case, the blood flows towards the 
right auricle, the tendency to form a vacuum in the chest 

r 

being produced during inspiration ; and, in the latter, 
the blood flows towards the left ventricle, during the 
tendency to produce a vacuum by its own elasticity, ai 
the moment of its diástole. 

But, after ali, the effect of inspiration can be very 
slight ; and we must admit, with Mr Turner, " that 
there are other powers quite independent of the remo- 

1 • vai of the pressure of the atmosphere from the surface 

of the heart, either by respiration or by its own contrac- 
tion, which are suflicient to produce the motion of the 
blood through the heart and bloodvessels. This seems to 
be proved by the circulation of the blood in the fcetus in 

| útero ; and by the cases in which the surface of the heart 

has been exposed to the atmosphere, and its action and 
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the circulation of tfae blood faave continued. We Lave 
examples of this kind in infants, in which the heart Las 
been protruded to the outside of the thorax, through an 
áperture in that cavity, and in cases in which the cavities 
of the chest and pericardium have been opened by injury 
or disease." 

" It appears also," continues he, " to be proved by ex- 
•periments on animais, in which, after the muscles of re- 
spiration have been paralysed by poisons, or the cavities 
of the thorax have been laid open, the action of the 
heart and the circulation have been continued by main- 
taining artificial respiration ; as well as by cases of as- 
phyxia in the human subject, in which, the motion of 
-the heart and of the blood has been restored by the infla* 
tion of the lungs through the trachea* In these experi- 
ments and cases it is obvious, that, instead of the prés- 
sure of the atmosphere being removed from the heart 
and lungs, an additional pressure is made on ali the 
contents of the thorax during its expansion*". 

. . From these remarks, it follows, that though the ten- 
dency to produce a vacuum in the chest may have a 
slight effect in moving the blood, still the action of the 
Jieart is able to be maintained independently of it, conse- 
quently there must be some other cause. The heart, as 

• Med. Chir. Trans. vol. iii. 
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before stated, continues to act, even after it lias been 
removed from the body, and many animais, low in the 
scale of being, do not poseess the means òf produáng 
this tendency to a vacuum, ascribed to the higfaer ani* 

maU. 

Having considered the cause of the dilatation of the 
ventrícles, etpecially of the left, which we beHeve to be 
thdr own elastioity, we shall now proceed with our sub- 
ject. 

It has already been . stated, that Laennkc, and most 
authors who have followed him, are of opinion that the 
firsi of the two sounds heard duripg the àction of the 
heart, is caused by the contractkmof the ventrícles ; and 
of this there can be little dombt, for the sound is synchro- 
nous with the impulse of the heart, which we have every 
reason to believe is caused by the tiltíng of this organ for- 
wards and upwards, during its eontraetion, by which it 
is made to strike against the parietes of the thorax. 

The peculiar views of Dr Barry have led him to adopt 
another idea on this subject*. He believes that the con- 
traction of any one of the eavities of the heart, causes 
instant dilatation of another, in consequence of a ten- 
dency to the production of a vacuum within the pericar- 
dium, aided by the respiration. He believes the space 

* Recherches Experimen tales, &t. 1825. 
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occupied by the heart to be always the same ; that left 
by the contraction of tbe ventricles being instantly oc- 
cupied by tbe distended auricles ; and the space left by 
tbe conttactíon of the auricles being immediately occu- 
pied by the distended ventricles. 

Under the influénce of such a theory, Dr Barry is in- 
clined to attributé the sounds produced by the action of 
the heart, to the dilatation of its cavities. He says, 
" The two sounds which the heart presents by ausculta- 
tkyta, arè produced by a dilatation of these cavities, and 
not by their contraction. The first sound, which does 
not always correspond to the arterial pulsation, is the re» 
sult óf the expansion of the auricles, and the second of 
that óf the ventricles." 

The faet of the first sound not always corresponding 
to the arterial pulse, is no argument against its being 
that cãused by the contraction of the ventricles, as we 
sháll aftertrards shew more fully; and, even according 
to Dr Baery, the lattôr must take place at lhe time, 
for be says, the dilatation of the auricles, to which hie 
ra&er attributes the first sound, takes place at the same 
time, and is in a measure caused by the contraction of 
thce ventricles. 

But, indeed, were we even to admit, for argumentfs 
sake, the influénce of the tendency to the formation of a 
vacuum in the pericardium, produced by the contraction 
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of the auricles and ventricles, a statement, however, which 
seems to be without tfae slightest argument in its favour, 
still, it appears to us that such a tendency to a vacuum 
would be much more» or at least just as likely, to be fol- 
lowed up, by the collapeing of the pericardium, and the 
expa,n8Íon of the light texture of the lungs, even admitting 
their resiliency, than by the auricles or ventricles. Be- 
sides, it is quite evident that thereare other and far more 
important powers, which have their influence in the ac- 
tion of the heart ; in proof of which it seems sufficient to 
mention, that the action of the heart and circulation of 
the blood can be maintained, when the pericardium and 
chest are laid open, artificial respiration being employed 

Mr Turner has the following remarks on this subject 

" With regard to the explanation of Dr Barry, of the 

sounds emitted during the action of the heart, I cannot 

discover that it is justiíied by any of the facts stated in the 

experimente, or by the reasoning founded on thera. The 

cause assigned for the second of the consecutivo sounds 

appears to me liable to the same objection that I have 

stated to that supposed by Laennec ; for the dilatation 

of the ventricles is synchronous with the contraction of 

the auricles ; and I have endeavoured to shew that this 

last does not coincide with the second sound or succus- 

sion produced by the motion of the heart." 

The passage just quoted contains a strong argument 

2 
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against the opinion of Dr Barry ; and, frôm what has 
been stated in a former part of this paper, there appears 
to us to be no doubt of the correctness of the opinion 
offered by Mr Turner on the rhythm of the heart's 
action. 

Dr Corrigan, in the paper already alluded to, has 
advaneed another explanation. He believes that the u im- 
pulse and first soundare caused by the rush of blood from 
the auricles into the dilating ventricles ; not by the con- 
traction of the ventricles as hitherto taught." He ob- 
jecte, and perbaps with propriety, to the explanation of 
the impulse of the heart given by Hunter ; and the 
following remarlra of Mayo shew that he likewise is 
dissatisfied with it as the sole explanation. His words 
are : " At the moment when the ventricles act, the apex 
of the heart is thrown upwards against the side of the 
chest. Various solutions have been proposed of this 
phenomenou ; of which the most ingenious attributes it 
to the extension of the curve of the aorta upon the rush 
of blood from the left ventricle. But it is questionable 
whether the cause supposed would produce the effect 
which it is employed to explain ; and it is certain that, 
when its influence is wholly removed, the movement of 
the apex of the heart may take place as before. I ascer* 
tained, that if the heart of a dog recently killed, while 
yet palpitating, be placed upon a table, the apex con- 

ir 
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tinues to be lifted op at each contraction of the empty 
ventricle*. In this instance, it w obvious that the move- 
ment of the apex of the heart must eitber depend upon 
the direct action of the exterior fibres of the ventricle, 
which tend, when the base of the heart is fixed (as on 
this occasion by its weight alone), to raise the apex; or 
be indirectly produeed through the reaction of the sor* 
face, upon which the heart resta when centracting." 

While the pasBage jost quoted evidently shows that 
the explanation offered by Hukteb is inadequate, it ai 
the 8ame time points out, that some other than that of Dr 
Coreioan is required to aecount for the impulse of the 
heart. But we «hall consider some of the argumenta by 
which he supports his conclosions. 

Concerning the rhythm of the pulsation of the heart 
against the side, and that of the arteries, he has the foi- 
lowing remarks : " The arteries being always f ull, and 
fluids being nearly incompressible, it follows that an im- 
pulse from the ventricle must be felt in the arterial 
branches at the very instant of time of the contraction of 
the ventricle ; that, therefore, the pulse indicates precise- 
ly the moment of that contraction. The arterial pulse, 
then, being exactly synchronous with the contraction of 
the ventricle, and the striking of the heart against the 
side being, according to ali physiologists, a consequence 
of that contraction, it follows that the arterial pulse 
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should be felt a moment before the heart strikes the side ; 
or that, at the fartheet, the impulse against the side and 
the pulse should be synchronous." 

He then proposes to his reader the following simple ex- 
periment, namely, to " place the index finger of his rigfat 
hand on the poiut where his own heart beats most strong- 
ly, át the same time keeping the thumb or fore-finger of 
the left upon the radial artery of his right hand. When 
his heart is beating dowly and forcibly, he will perceive 
dktinctly that the first tap is against the ribe, the seeond 
from the pulse." 

- (( Thè seeond tap»" continues he, " indieates the pre- 
cise moment of the contraction of the ventricle ; the first, 
the heart ? s impulse against the sáde : the contraction of 
the ventricle is consequently posterior to the impulse of 
the heart An effect cannòt precede its cause; tberefore 
the contraction of the ventricle which follows cannot 
produce the heart' s impulse, which has geme before." 

In analyzing thè passâge just given, wé commence by 
adinitting that the arteries are always full, and that 
fláids are nearly ineompreòsible. But the arteries do 
not at ali times contain the same quantity of blóod ; and 
besides, they are possessed of elasticity. The argumente 
of Dr Corrigan only apply to rigid tubés, where the 
incompressibility of fluida would produce the effect he 
has mentioned ; but surely a fluid contained in an elastic 

62 
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tube is under very different circumstanees; and the ekw- 
ticity of the containing tube is quite equivalent to mani- 
fest compressibility of the oontained fluid, supposing that 
possible. 

The fact of the dilatation of the arteries, from the oon- 
traction of the ventricle, has been long ago proved by phy- 
siologists ; but this, Dr Corbigan seems to have entirely 
overlooked. His conclusion ou this subject k to the foi- 
lowing eflect He says, " It follôwB that an impulse 
from the ventricle must be felt in the arterial branches 
at the very instant of time of the contraction of the ven- 
tricle; that therefore, the pulse indicates precisely the 
moment of that contraction.'* 

From what has already been stated, however, we cannòt 
come to the same conclusion with Dr Corrigaw. Instead 
of the impulse from the ventricle being perceived m the 
arterial branches at the very instant of time of its con- 
traction, as it might be in rigid tubes, it appears to us 
more reasonable to suppose, taking the contractility of 
the arteries into account, that there would be a short in- 
terval between the contraction of the ventricle and the 
communication of its impulse to the arteries in a rèmote 
part of the body ; and this we found corroboratéd by very 
sim pie experiments, which shall presently be noticed. 

Laennec has mentioned the occasional non-synchro- 
nism of the beat of the heart, and pulsation of the radial 
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artery ; and it has also been observed by Dr Barry *. It 
is only distinctly perceptible in peroons with H slow 
pulse. In those the action of whose hearts ia rapid, no 
distinct interval can be perceived ; and it is probably 
from this rircumstance that the observation has not been 
more freqúently made, medicai men being so moch more 
in the habit of examining rapid than slow pulses. 

We are indebted to Dr Corrigan, however, for having 
pointed out more clearly than was done before» the occar 
eional nòn-synchronism of the pulsation of the heart and 
arteries; and the experiment already quoted, in which he 
propoees to his reader to place the one hànd on hia heart, 
and the other on his radial artery, shews this tolerably 
well, when the pulse is slow, 60 for example ; when mnch 
ábove this, however, it is difficnlt, if not impoesible, to 
perceive the non-synchrònism. A better experiment 
than that of Dr Corri gan, especially when examining 
others, is to place one hand on the region of the heart, 
the other on the posterior tibial artery at the inner ankle ; 
the non-synchronism is more distinct in this experiment 
than in the former, the artery being more remote from 
the heart. 

So far we quite agree with Dr Corrigan concerning 
this fact, but our conclusions are somewhat different 

* Recherchés Experimentalea, &c 
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from his, which we believe to be emneous, and natural- 
ly flowing from the false data with which he Beto out 

To proceed : u The geoond tap," continues he, " iadi- 
cates the precise moment of the contraction of the ven- 
tricle; the first the heartfp impulse against the side ; the 
contraction of the ventricle is eoneequently posterior to 
the impulse of the heart." 

The erroneous nature of this passage we think will be 
rendered manifest by the foUowiág simple experimenta : 
After examination of many patients, principally conva- 
lescente, in an extensivo Hospital, and, having fixed up- 
ou those best soited to our purpose, we repeated the ex- 
periment mentioned by Dr Cokrigàn, and afterwaids 
tried others of a similar nature, with the same resoit 
Believing, however, that it was possible to explain the 
non-gynchronism of the pulsation of the arteries, with that 
of the heart ; and considering at the ísame time, the im- 
pulse of the latter, and the first sound, consequent upon 
the contraction of the ventricles, the following experi- 
ments were instituted : 

1. One hand was applied to the region of the heart, 
and the other to the posterior tibial artery at the inner 
ankle. The two pulsations were perceived distinctly 
non-synchronous, that of the heart first, immediately af- 
ter which that of the artery, then carne the pause. 

• # 

2. One hand heing still retsdned on the posterior 
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tibial artery, the other was applied at one time to the ca- 
rotid artery, at another to the subclavian, and still the 
non-synchronism of the two pulsatigns appeared to be 
much the same, or perhaps rather less than in the formar 
experiment. 

3* One hand bemg still retained on the posterior 
tibial artery, the other was transferred to the temporal. 
By this chattge the arteries were found to pukate very 
closely upon each other, still it was evident that the pui- 
sation of the temporal preceded that of the tibial artery. 

4. One hand being plaeed on the region of the heart» 
and the other on the carotid or subelavian artery, the 
impulse of the heart and that of the artery appeared te 
be .gimnltaneoug. 

5. The aorta and great vessels, down as far as the b*- 
furcation of the popliteal artery, on one side, were dis- 
sected out the day after death. AU the branches of these 
iressels were afterwards tied, exeept the two tibials, and 
«everal of the intercostak, whiçh had been broken off. 
A short flexible tube was then attached to the arch of the 
aorta, and fitted to Read'6 Syringe; with which water 
was thrown into the vessels by an assistant, while the 
following observations were made. One hand was ap- 
plied to the commencement of the descending aorta, 
-while the other was plaeed on the popliteal artery just 
before its division, During the action of the syringe, 
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lhe bands being thus applied, a dktânct impulse was per- 
ceived both by tbe eye and fingers, but much more dis- 
tinctly by tbe latter, at each jet of water thrown in. The 
impulse was perceived first by tbe fingers plaeed on tbe 
aorta, and immediately afterwards by those on tbe pop- 
liteal artery. The two impulses were distinctly non- 
synchronous, and this was fully more evident tban in 
Experiment 3. The vessels were kept constantly fali, 
tbe outlets for tbe fluid being few and smalL The 
quantity of fluid thrown into the aorta by the syringe 
used, was about an ounce at each injection; tbe left 
ventricle is supposed to throw in only a little more tban 
this at each contraction. 

When the action of the syringe was rapid, the non- 
synchronism was with difficulty perceived. 

From these experimente, then, we dêem it fair to con- 
clude, that the non-fiynchronism of the pulsation of the 
arteries of the extreraities, with the impulse of the heart, 
is no proof that the latter is not caused by the contrac- 
tion of the ventricle, as advanced by Dr Corrigan; 
moreover, they seem to afford strong evidence in favour 
of the impulse of heart, indicating " the precise moment 
of the contraction of the ventricle," which is the reverse 
of Dr Corrigan^ conclusion. 

Dr Corrigan attributes the impulse of the heart to 
the contraction of the auricles ; being dependent on the 
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force with which these send their blood into the ventri- 
eles." 

On this we would remark, that, in consequence of the 
ventrieles forming the principal part of the heart, it is 
evident that a considerable force of blood from the auri- 
cles would be necessary to raise the former, so as to 
produce the impulse. But, on looking to the anatomy 
òf the auricles, we do not And them formed for such 
strong action. Besides, did such powerful action really 
existi it is evident that it would be made manifest by 
constant and strong pulsation in the veins of the neck. 

As additional evidence against the theory of Dr Cor- 
rigan, we would advance the case formerly mentioned, 
in which there was double pulsation of the auricle, and 
single pulsation of the ventricle, In that case, the first 
sound was perceived 40 times in a minute, so was the 
impulse of the heart ; and this was likewise the case with 
the subclavian artery, and the pulse at the wrist. The 
fact of the heart and arteries coinciding in the number 
of pulsations in a minute, appears to us to be incontro- 
vertible evidence in favour of the impulse of the heart 
being caused by the contraction of the ventrieles. Ac- 
cording to Dr Corrigan's theory, we should have had 
two impulses from the heart immediately following 
each other ; and instead of two, three sounds; one cor- 
responding to each contraction of the auricle, the other 
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the usual second sound, quick and short ; but it was not 
so* . 

Believing then, that the first of the two sounds heard 
during the action of the heart is caused by the oontrae- 
tion of the ventricles, our next inquiry is «oncerning the 
immediate cause of the sound. 

• It has been advanced, with great truth, against the theory of Dr 
Coieigah, that an increase of impulse is found to coexist with hyper- 
trophy of the ventricles, not with that of the auricles~— 3f«£ Chhr. Re~ 
•fete, 1880. 

Dr Hopz has likewise objected to this theory, on difierent grounds, 
and we beg to refêr those who wish for more Information on the sub- 
ject to his papers in the London Medicai Gazette for July and August 
1880. 

In the Journal Hebdomadaire de Mededne, 8d April 1830, there if 
an account of a new analysis of the movements of the heart ; read to 
the Academie Royale de Medecine, on the 16th of March 1830, by M. 
Pigeaux. That gentleman seems to have come to somewhat the same 
conclusions as Dr Cormgajt on this subject ; none of his argumento, 
however, are given, what we have alluded to being a mere notice of hk 
conclusions. His views of the immediate cause of the sounds of the ac- 
tion of the heart are somewhat similar to those given in this Essay, 
which, with the exception of a few additions and alterations, is, as pre- 
sented to the Harveian Medicai Society of Edinburgh, in December 
1829. We have given those parta of the Essay on this subject, without 
the slightest alteration, that the views there set forth may be compared 
with these of M. Pigeaux. This, we trust, will exonerate us from 
any charge of plagiarism. 

The second part of M. Pigeaux'» paper was read to the Academie 
Boyale de Medecine on the 20th of April 1830 $ and his conclusions 
mrytofondtotfce Journal Hebdomadaire for 24th April 1890. 
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Laennec makes no remark on the causes of the sound* 
in the bealthy hoart; and, indeed, Dr Williams ap- 
pears to be the only one who has advaneed any opinion 
on the matter* ; and, after alluding to the sotrad caused 
by muscular oontraction, discovered by Dr Wollaston, 
he says, that it ocours in the oontraction of the heart, and 
constitutes the sound of pulsation, which is heard in the 
praecordial region f. 

We cannot, however, agree witli Dr Williams on this 
point ; not that we imagine that no sound is produced by 
the muscular oontraction of tbe heart, but there is no 
evidence that this is loud enough to be heard by means 
of auscultation, or at least so as entirely to produce the 
sounds which we hear. Again, the sound of muscular 
oontraction ought to be greatest when the number of the 
muscular fibres is greatest ; but we know this not to be 
tbe case in reference to the heart ; for it is found, that 
in hypertrophy, or thickening of the walls of this organ, 
the sound is rendered feeble, and in proportion to tbo 
thickening ; while the impulse at the same time is much 
increased, shewing that there is strong action. In suoh 
cases it is evident that there is an increase of muscular 
•tructure, consequently tbe sounds depending upon the 

* Sines thif wu written Dr Comuoax, M* Fioeavx, and Dr Hope, 
nave advanced opiniona on the aubject 
f Ratlonal Expoaition. 
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ooniraction of theee ought to be increaaed ; and so, in aii 
probability, they may be, but still it would appear that 
even then they do not become audible by auscultation ; 
for, instead of the sound of tbe heart's action being u*- 
creased, it is actually diminiahed ; while at the same 
time we know that there is powerful actkm of the organ, 
from the tenor of ite impulse. 

Dr Williams further states, that the seoond sound 
of the heart's action is produeed in the same manner; 
but it does not appear that this sound is dependent upon 
muscular contraction at ali, even as its remoto cause; 
indeed, it very probably is not. 

Analogous sounds heard in arteries certainly cannot 
be accounted for by the theory of Dr Williams ; and 
we believe that an explanation of the cause of the two 
sounds will be much more easily found in the motion of 
the blood upon the walls of the heart. The motion of 
fluids upon solids is productive of sound : and we have 
made some observations which seem to prove this. We 
applied the ear in the neighbourhood of a small leaden 
pipe, leading perpendicularly from the bottom of a cis- 
tern of water ; and the moment that the stop-cock was 
turned, so as to allow the water to escape, we heard a 
distinct whizzing or rushing noise in the tube, and at 
every part of it. The iníensity of the noise was like- 
wise exactly in proportion to the extent to which the 



ACTION OF THE HEART IN HEALTH. 109 

Btop-cock was turned ; when this was to the full extent, 
the noise was much stronger than when only half turned, 
or to a less extent. By alternately opening and shutting 
the stop-cock, a sound very similar to the rasping sound 
hèard in some cases of disease of the heart was produced. 
Sound, then, is produced by the motion of fluids upon 
solids, and it appears to us, that that heard accompany- 
ing the contraction of the ventricles is most probably 
caused t>y the same means, namely, by the motion of the 
blood on the walls of these cavities, during its expulsion 
from them*. 

We have already stated, that the sound of the action 
of the heart is more evident, as the walls of the ventricles 
become thin ; and less so when these become thick ; the 
sound being, in the former case, probably more distinctly 
heard, in consequence of the intervention of a thinner 
layer of muscular structure, between the surface where 
the sound is produced, and the ear of the auscultator; 
as, in the latter case, a thick layer of muscular structure 
is interposed, rendering the sound feeble, or altogether 
inaudiblef. The diaineter of the tube, in which the 
sound described, was heard, might be somewhat less than 

* Sound is produced by the motion of water in the aorta, by being 
injected into it after removal from the bodj. 

f BeaideS) the ventricles contain more blood in the one case than the 
other. 
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half an inch, which is raucb lèes than that of the ven- 
tricles of the heart, m that the rasping nature of the 
soutod, heard during the motion of the water in the tube, 
when compareci with the dulness of that heard during 
the motion of the blood from the heart, may be accoimted 
for, perhaps, by the nature of the walls, and the fluid in 
motion on them ; and we shall afterwards find, that a 
somewhat similar sonnd to that described, is frequentfy 
heard in cases of disease of the aorta, probahly depend- 
ing upon the roughness produced cm its internai surface; 
and sometimes likewise in cases of disease of the valves. 
In some cases, sound may be produced by the rapid 
motion of the blood on the surface of the aorta, while in 
its natural state ; in the same way as we observed an in- 
crease of sound to be produced by turning the stop-cocl 
to its full extent, whereby a more rapid motion of the 
contained fluid was produced, and at the same time a 
greater quantity was allowed to pass through. Thk 
seems to explain the reason why the sound termed the 
bruit de soufflet y or bellows-sound, heard so frequently in 
cases of disease of the heart and arteries, and occasional- 
ly during violent action of the heart, from nervous agita- 
tion, &c, but entirely without the presence of organic 
disease, should be inter mittent. But it is easy to con- 
ceive a diseased state of the valves of the heart, or innei 
surface of the bloodvessels, to be present, without any 
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unusual sound, provided the blood does not pass with 
that rapidity, or in that quantity, proper for its develop- 
menU It also seems equally reasonable to conceive the 
occurrence of an increase of sound to take place in a 
healthy state of the heart, provided the blood flows 
through it in that quantity and with that rapidity neces- 
sary for the development of the sound. 

From what has been said, then, we are of opinion that 
the sounds heard during the contraction of the ventricles 
in health and in disease, are ali modificationg of each 
other, and produced by the same cause, namely, by the 
motion of the blood upon the internai surface of the cir- 
enlatory apparatus. 



SECTION IV. 



ON THE CAUSE OF THE SECOND SOUND PRODUCED BY THE 

ACTION OF THE HEART. 

: Otf this subject there is mueh diffsrence of opinion. 
Laennec, as formerly stated, believed the second sound 
to be owing to the contraction of the auricles ; but this, 
as shewn by Mr Turner, cannot be the case, for the 
contraction of the auricles does not take place synchro- 
nously with the second sound. Mr Turner believes, 
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and we are inclined to agree with him, that the con- 
traction of the auricles is perceived to be continuous 
with the contraction of the ventricles, and that the two 
oontractions communicate only one sensation. 

In explanation of the cause of the seeond sound, Mr 
Turner says, " Can it be accounted for by the impulse 
occasioned by the falling back on the pericardium of the 
relaxed heart in its diástole, after it has been elevated or 
moved from its place in the systole ?" and again, he says, 
alluding to the elasticity of the heart, " On this supposi- 
tion has been founded the hypothesis, that the motion of 
the blood depends in part on the ventricles of the heart 
attracting this fluid by suction into their cavities from 
the correspondi^ auricles.» 

" This hypothesis," continues he, " does not seem im- 
probable ; and such an action, if it really occur, may per- 
haps contribute, in addition to the falling back of the 
heart, to produce the sensation communicated to the ear 
or the hand, which I am endeavouring to explain." 

With regard to Mr Turner's first explanation, we 
agree with Dr Williams of Liverpool *, that it is by no 
means satisfactory ; and, without seeking for other argu- 
ments, we think that that advanced by Dr Williams is 
sufficient to prove its incorrectness. He says, " How 
can it be supposed that a sound produced by the falling 

• Edin. Med. and Surg. Journ. 1880. 

2 
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back of the heart on the pericardium, can be 

by a morbid lesion of the auriculo-ventricular valves." 

As an additional argument against this explanation, we 

may add, that we have observed the second sound dis- 

tinctly in cases where there was universal adbesion of 
the pericardium to the heart. 

We are much inclined, however, to support Mr Tur- 
ner's second explanation, notwithstanding the objections 
of Dr Williams, founded npon his disbelief of the dila- 
tation of the heart by its own elasticity ; a subject which 
we have already considered, and on which we have come 
to an opposite conclusion. 

We shall nezt examine Dr Williams' yiews. He be- 
lievee the sound under consideration, to be caused by the 
flapping of the mitral and tricuspid valves against the 
walls of the ventricles, immediately after the systole of 
the heart, in consequence of the contraction of the co- 
lumnse carneee, which he believes to take place syn- 
chronously with the dilatation of the ventricles é 9 the co- 
lumnse cameee, according to his views, being lengthened 
during the contraction of the ventricle, so as to admit 
of the closing of the valves. 

Now, we cannot agree with Dr Williams on this 
point; nor can we see how the facts of the case accord 
with such an explanation. In the first place, there is no 
reason to suppose that the columnae carneae become 

H 
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lengthened during the contraction of the ventricles, or 
that tbey act separately from the other fibres of the 
heart : on the contrary, from the latest observations of 
anatomista, these appear to be merely continuations oí 
the externai fibres of the heart, which we are sare con- 
tract during the systole of the ventricles, consequently 
there is every reason to suppose, that the columnse also 
contract at the same time* The eontractkm of the mns- 
onlar pillars of the valves— which are the only parts of 
the columnae of importance in ihk questiona— in conse- 
quence of thcse being much shorter than the externai 
fibres, will be much less than that of the latter, and pro- 
bably not suffioient to neutralize the effeet produeed by 
them, which is in part that of drawing the heart in a 
mass towards its base. The pillars of the valves, then, 
forming a part of the general mass, will, during the con- 
tractiou of the externai and other fibres, be approximated 
to the base of the organ. By their own contraction, 
bowever, they will at the same time be drawn in an op- 
posite direction ; but as their contraction, compared with 
that of the more externai fibres, will be much lese, so, af- 
ter ali, the pillars of the valves may be actually brougbt 
nearer to the base of the heart ; not lengtbened, accordipg 
to Dr Williams, but really shortened, and; in a state of 
contraction, neeessary for preventing the valves from 
being pushed into the auricles, during the contraction of 
the ventricles. 
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The action of the columnse carneae appears to be much 
more satiafactorily explained in this way, than by sup- 
posing separate action of these parts ; and it would ap- 
pear that Dr Williams has overlooked the general, effect 
of the contraction of the ventricles, when he says, that 
lhe yalves eannot close the auriculo-ventricular open- 
ings, withont the columnae carne» being extended. We 
have endèavonred to shew that these may really be con- 
tracted, and at the same time admit of the pillars of the 
valves being brought nearer to the base of the heart. 

If this view of the subject be correct, then it foi- 
lows, that the sound nnder consideration eannot be pro- 
chteed by the flapping of the valves against the sides 
of lhe ventricles, eansed by the sapposed contraction of 
íhe columnae carneae, after the systole of the heart. But 
vre objeet to the explanation of Dr Williams, on other 
gronnds. 

The idea is purely hypothetical ; and, even admitting 
the* contraction of the eeltunnsB carneae, acoording to 
Dr Williams* views, stíll we eannot conceive it possible 
thatany flgpping» of the valves against the walls of the 
ventricles conld take plaee, because of the blood which 
probaWy remains in the ventricles after each. contrac- 
tion, and the dilatation of these cavities at the same time ; 
and, indeed, Dr Williams states, as one of his reasons 
for snppesing the closing of the eemilnnar valves, to 

h2 
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have Htlle to do in cansing lhe sound in question, that 
their motion miut be somewbat moderated by the prés* 
sure of the nnexpelled blood yet remaining in the ven- 
tricle. Now, it appears to os that the motion of the 
mitral and tricuspid valves must be acted upon in a si- 
milar way, by the blood remaining in the ventricles. 
But, even supposing that these valves did strike against 
the walls of the ventricles, we cannot imagine a sound 
so sonorous to be produced in this way ; we know of no- 
thing analogous. 

Dr Williams, as already mentioned, is of opinion, 
that the columnae carnese, by their contraction, open the 
valves. The reverse, and more correct, is the opinion 
of most physiologists, namely, that they, by their con- 
traction, close the valves. We are not sure, however, 
that this is quite the correct explanation, when the struo 
ture of the pillars of the valves is taken into account. 
Each pillar is found to divide generally into two diverg- 
ing papillse ; by the contraction of which these will be 
brought closer to each other, being united at the base, 
and the contraction taking place, in a line from the apex 
to the base of junction ; consequently, the valves, through 
the médium of the cordae tendineae, will be approximated ; 
but it does not appear that by this they will be entirely 
closed; for the eolumnar extremities of the cordae tendi- 
neíe cannot be brought close to each other, in consequence 
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of the lateral rotmded projection of the pillars of the 
valves themselves, from which it is probable that these 
valves never can be completely closed by tbU cause ; and 
we belie ve that the pressure of the blood, which acts alana 
npon the sigmoid valves, also performs a similar Ame» 
tion to a certain extent, in the closing of the mitral and 
trictispid valves; and the comparatively loose and floating 
edges of these valves, between the attachments of the 
cordas, may be the parts princípally acted npon*. 

We would rather attribate the sonnd under considera» 
tion to the rushing of the blood into the ventricles, during 
the elastic dilatation of these. As before stated, Mr 
Turner gives it as his opinion, that this might contri- 
bnte, along with the falling back of the heart on the pe- 
ricardium ; but we are inclined to go farther than Mr 
Turner, and to attribnte the production of the sonnd 
entirely to this cause f. 

* Consequent upon our conclusions respecting the actioa of the heart, 
mentioned in a former part of this Easay, we cannot admit the theory 
of Br Corrioak, proposed to account for the second sound of that or- 
gan. This sound he believes to be caused u bj the strikmg together of 
the internai surfaces of the ventricle." If the conclusions alluded to 
be correct, independently of other argumenta which might be brought 
against it, this theory of course must fali to the ground. 

•f Br Hope has lately come to somewhat the same conclusions on 
Uris topte, and has proved that the second sound is synchronous with the 
utricular diástole. See Med. Gaz. August 1830. 
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rious opinions on the causes of the sound» heard during 
the action of the heart, and stated what we believe u> be 
the mo8t plausible explanation, iu the present &iaie of our 
knowledge on thia topic ; but we cannot leave the *ub- 
ject withoat expressing our regret, that, after ali that ha* 
been written, it still remains a lrind of problem. What 
we have said has conskted more in the examinalÂon of 
the opinions of others, than in forming one of our own ; 
but we trust that the few obserralions whkh have been 
made, will tend to throw some light upon thb ditfirult 
and obscure snbjeet •• 



" It may be mentioned here, that the remarkj ca the csaae '•< :he 
sounds of the heart ia beaha, m vefl m tte tíkmiam et ú 
aattion of the heart in dbeaK, and that of the artéria, "v.ct ii 

lisoasc, contained in Chapter III, troo page 10C. v. m ±*t *&: \t Ciíç- 
y . are, with the ezeeptíon of the notes, exactl j *t yrwzz&i v. ti* 
m V - ian Medicai Sodetj. 
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It has already been shewn, that tbere is great probabi- 
lity of the ventrícles of tbe heart poeseseing a power of 
dilatation by their own elasticity; consequently, to fill 
up the tendency to a vacuum, produoed by this, the blood 
may be, as it were, sucked into the ventrícles from the 
aurícles, during their dUatatioiít by a sudden motion. The 
nature of the sound seems to agree with this suppo&ition ; 
and the alteration of sound during disease of the auricule- 
ventricular openings, is easily acoounted for ; whUe it 
eannot be so, on the suppositkm that the sound is caused 
by the flapping of the valves against the walls of the ven- 
trícles, at least in a great manyeaaes; for the disease, 
which very frequently produces an alteration of sound} 
namely, the presence of fibrinous vegetations, frequently 
takcs place on the auricular surface of these valves 
alone, which could not, we think, hinder the flapping 
of the valves against the walls of the ventrícles, sup- 
posing this to take place during their healthy action. 

What we have said concerning the production of the 
first of the two sounds, applies to a certain extent here ; 
and it is easy to explain the existence of the bruit de 
soufflet, occurring as the second sound, without the pre- 
sence of organic disease, in cases where the action of the 
heart is very energetic, or when a greater quantity of 
blood than usual is present in its cavities. 

We have now given the sketch we intended of the va- 
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rious opinions on the causes of the sounds heard during 
the action of the heart, and stated what we believe to be 
the most plausible explanation, in the present state of our 
knowledge on this topic ; but we cannot leave the sub- 
ject without expressing our regret, that, after ali that has 
been written, it still remains a kind of problem* What 
we have said has consisted more in the examination of 
the opinions of others, than in forming one of our own; 
bõt we trast that the few observatíons which have been 
made, will tend to throw some light upon this difficult 
and obecure subject *• 

* It may be mentioned here, that the remarks on the cause of the 
teimas of the heart ia health, as well as the fbUowing on the ausculta » 
tion of the heart in disease, and that of the arteries, both in health and 
in disease, contained in Chapter III, firom page 106, to the end of Chap- 
ter V, are, with the exception of the notes, exactly as presented to the 
Harveian Medicai Society. 
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CHAPTER IV. 



AUSCULTATION OF THE HEAET IN DISEASE. 

We cannot commence this topic better, tban by ob- 
serving, that no conclusion as to the state of the beart 
can be drawD from any examination, unless this be made 
wbile the patient is in a state of quietude, both of mind 
and body. Laennec has insisted much upon this, and 
indeed the slightest reflection on the subject will shew the 
utility, nay the absoluto necessity, of attending to such a 
precaution. In fact, no examination made without at- 
tention to this can be trusted. 



SECTION I. 



SOUNDS OF THE HEARl^S ACTION IN A STATE OF DISEASE. 

These may become more or less extensively heard; 
may be increased or diminished in intensity, or entirely 
altcrcd in character. As wc have already mentioned the 
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usual extent of the sounds of the heart in health, it is 
unnecessary to repeat them here. 

On this subject, Laennec has the following remarks : 
" When the pulsations of the heart become more extend- 
ed than usual, they are heard successively in the follow- 
ing places : 1. The whole left side of the chest, from the 
axilla to the stomach ; 2. The right side over the same 
extent ; 3. The posterior part of the left side of the chest; 
and, 4. The posterior part of the right side. This last is 
rare. In these cases," he adds, « the intensity of the 
sound is progressively less in the succession mentioned; 
for instance, it is less under the right clavicle than under 
the left ; it is somewhat less on the lateral parts of the 
left side than under the clavicle ; it is still less perceptible 
on the right side laterally; and much attention is requi- 
site to enable us to hear the pulsation at ali on the back» 
particularly the right side. This succession," continues 
he, " has appeared to be constant, and may be taken as 
an index of the extent of pulsation. For instance, if this 
be perceptible on the right side, we may be assured 
that it will be equally so over the whole sternum, under 
both clavicles, and over the left side ; but we are not 
sure that it will be so on the back. But if it be percep- 
tible on the back on the right side, we may calculate on 
its being still more audible on every other part of the 
chest." 
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Such is Laennec s exceUent aroooni of exteaded put 
sation, with which our experienee a »tiicly agreea. 

In tbe coosideration of theaeundof tbevoiee, wemtn- 
lionad that th» wm ahrays better tnmsmhted » th 
longa were cosdensed. The aame thmg hekk with re 
gard to the heart, tbe soonds of the netim of tha* ergei 
being more extensively heard when An is tbe case; um 
it may serre as an addfòonal indicatkm perhape of aad 
a eondenaation. As formerly notioed, the pulantâona o 
the heart may be more extenaively heard, akhough th 
organ be quite soond, in very thin or naxrow c bestei 
persons, and in children. 

An increase of the sound, and it, as well as theimpnle 
of the heart, being more extenaively perceived than usual 
indicate pretty correctly the dilatation of one or botl 
vcntricles ; and this, we think, is going as far as we ar 
at present entitled to do. However, it has been ai 
temptod to distinguish by the stethoscopic signs the stat 
of oach ventricle separately ; but such observations ap 
pear as yot little to be trusted. The more diffused tb 
MOtiiidH and impulse are, the greater the dilatation is indi 
ontod, these coinciding with each other. 

The sound* of the heart' s action may be diminiehed ii 
intoiíftity, and in tho extent over which they are in genera 
pmroptihlc ; ho that, instcad of being heard i n tbe usua 
Nituatioiíi thoy are soinctimes only audible in a much mori 
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confined space; this varying aocording to the amount of 
the disease, and other circumstanoes to be mentioned. 

Tbe diminution of the intensity of the sound, which is 
at the same time much prolonged, and ef the extentover 
which it is heard, with increased impulse, is, as «hall af- 
terwards be notioed more fully, an indioation of a thick- 
ening of the walls of the ventricles of the heart. If this 
oeeur, however, with a weak impulse at the same time, 
it is believed to be a sign of softening of the walls of the 
ventrides* 

The soond of the heart' s action may be slightly dimi~ 
nished, both in intensity and extent, by the intervention 
ef a considerable portion of lung, or air, between the 
heart and parietea of the chest, as in pneumothorax, &c 

The sounds of the heart 9 s action may beoome changed» 
and assume the character of what has been termed the 
bruit de soufltet, or the beUows-sound, £rom its resem- 
blance to the noise produoed by this instrument, when 
used to blow a fire ; or the bruit de rape, or sound of 
a saw or rasp, when used. 

The bruit de souffiet is very exactly described by its 
name; it varies much in degree, and consequently is 
heard more or less diffused over the chest. It occurs 
most generally in cases of organic diseases of the heart ; 
but is occasionally prescnt when the heart is quite sound, 
during unusual action of this organ. 
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Laekkec, in the first edítkm of Us work on tbe dis- 
easesof the ehest, coondered this soand as * sign of tbe 
eontractíon of tbe orifiees of tbe bcart ; and, in bis second, 
altar allnding to this, he says, " No doobt it existe ai- 
most always in this case, bat rince tbe fint pobUcation 
of my treatise, I hare freqnently met with it in indivi- 
duais wbo bad no le«ion of tbe sort ; while, on the otber 
hand, I bave seen oarifieatíon of the valves which were 
not attended by this soundL I bave likewise freqnently 
observed it in tbe last agony, and in otber circnnistanees, 
wben tbe beart is too fdll of blood ; in wbich latter case 
it sometimes qoickly yielded to bloodletting." And 
again, be says, " I can state with certainty, that tbe 
bellows-sound of the beart is very often met with wben 
this organ is perfectly healthy." 

Laennec believes that this sound is attributáble to a 
sort of spasm or tension of the beart or arteries, or else 
to a particular condition of the blood iteelf, or to the 
manner in which it is moved. This last suppoeition, 
however, he adds, alluding to the oceurrence of the 
bellows-sound in the arteries, " is inadmissible, inas- 
much as the phenomenon existe sometimes in one artery 
only." 

In reference to Laennec^ first proposition, we think 
with Dr Hope, that " imputing the phenomenon to so 
vague and mysterious a cause as spasm, is a premature 
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surrender to tlie difficulty * : for it appears to us, that 
this sound can be much better explained by a eonsidera- 
tíon of the movement of the blood. This is the opinion 
of Bertin, who belieTes it to be owing to the increased 
friction of this fluid passing through the contracted ori- 
iices of the heart f. Dr Williams, on this topic, says, 
u He is disposed to think, that were we better acquainted 
with the laws of the produetion of sound, we might find 
tbat it may be excited by the motion of fluids, as well as 
that of air, in or against solids of a particular form ; and 
that we might find a more satisfactory explanation of 
the phenomeDa in question, in the moving m» of blood 
being thrown into sonorous vibration, by some modifica- 
tion in its eourse. Such a modification might be pro- 
duced by thickening or irregularity in one of the raives 
of the heart, or by spasmodic action of some of the co- 
lumnse cárnea*, by an obstacle in the caliber of an artery, 
&c. ; and these causes might, as in the analogous case of 
air, render the passage of the blood sonorous, instead of, 
sb it usually is, silentj." 

* London Medicai Gazette, 1829. t MaL du Coeur, Ac 1824. 

t Bational Exposition. This passage shews thsl Dr Williams was 
one of the fírst who suggested the cause of the bruU de mujgUt in caies 
of disease of the heart or arteries. His remarks, however, onlj applj 
to the produetion of sound in these parta, in a state of disease; having 
quite a diftèrent view of the cause of the sound» in health, as alreadj 
noticed. 
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ON AUSCULTATION. 



Laennec, as formerly mentioned, is of opinion, that the 
sound termed the bruit de soujfletj is caiiMd by spasmodic 
muscular contraction of the heart ar arteries ; but our 
objeotion8 to this, as an explanation of the healthy sounds» 
equally apply here. 

We have already stated, that we believe ali the sounds 
heard during the action of the heart in health and in 
disease, to be owing to the same cause, namely, the mo* 
tion of the blood over the surfaces of the heart andar- 
teries, these being modified in intensity, or altogether 
ebanged in character, by the nature of the surface over 
which the blood has to pass, or to the quantity or rapi? 
dity with which it does so. 

Laennec, in the passage lately quoted, says,. that the 
bruit de sovfflet existe almost always in cases of contrac- 
tion of the orifices of the heart ; but states, that he has 
" seen ossifications of the valves which were not attended 
by this sound;" and adds, that he has " likewise fre- 
quently observed it in the last agony, and in other cir- 
cumstances, when the heart is too full of blood, in which 
latter case it sometimes quickly yielded to bloodletting." 

We have again noticed this passage, because the lat- 
ter part of it appears to shew a very satisfactory reason 
why the bellows-sound may depend upon the quantity of 
the blood present for its development ; and, in the pw 
sage quoted, it is distinctly stated* that it yielded to 
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bloodletting, this fluid being probably pregou t in too 
gveat a quantity. 

In general, when there is disease of the raives to a 
eonsiderable extent, we believe that this sound will ai* 
ways be rendered evident by slight acceleratlon of the cir- 
eulation ; wbereby some of the circumstances necessary 
for its production will be developcd. 
• Laxnnec further says, that it oannot be produced by 
the manner in which the blood is movcd, " inasmuch as 
the phenomenon exists sometimes in one artery only." 
Now, we see nothing very difficult to oxplain here, for 
we know that there is sometimes an aflfection of one ar- 
tery, or indeed of a part alone, at least to a greater ex- 
tent than ekewhere, so as to present the necessary cir- 
enmstanoes for the development of this sound, namoly, 
Want of elastícity in the vessel or part, with a rough in- 
ternai surfaoe ; but here, as in the case of disease of the 
raives, if the quantity and rapidity of the motion of the 
blood 1 be absont, we can easily imagine the presence of 
disease, without sueh an indication. 

Lasnnec mentions the following curious case, which 
seems to illustrate this : " A man dobilitated by syphilis, 
had no thrill or bcllowa-sound in the heart or arteries, 
when lying down or sitting up in the usual manner ; but 
if he raised himself in bed, supporting himself on bis el- 
bow, a slight but very distinct purring thrill, and also 
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bellows-sound, became perceptible, over the extent of an 
inch 8quare, a little above tbe right clavicle, and both 
these disappeared, upon the patient assnming the sitting 
posture*." The case quoted shews the variableness of 
this sound as a sign of disease. In this instance we 
would attribute the sound to the muscular contraction 
necessarily exerted by the eomparatively constrained po- 
sition, compressing the arteries in tbe arm unusually, 
whence the blood would be propelled through narrower 
channels, developing in part the circumstances neces- 
sary for the production of the sound ; in this case per- 
baps in the right subclavian artery, which agrees with 
the probability of the patient having supported himself 
on his right elbow, but this is not mentioned. 

The bruit de râpe 9 which is very similar to that implied 
by its name, is an increased degree of the bruit de soujflet; 
and, indeed, between these, various degrees are to be 
found : it occurs in similar cases, and indicates similar 
affections, but in general more aggravated. Both sounds 
most usually occur in cases of disease of the valves, 
whereby the oriíices of the heart have become contracted, 
and this is especially the case, when the sounds are well 
marked, constant, and do not yield to bloodletting. 

The bruit de soufflet, which occasionally forms the 
second sound of the heart, formerly termed the auricu- 

• Mediate Auscult. 
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lar, is said to be an indication of disease of the mitral or 
tricuspid valves. But there ia at present no certainty 
in this. 

Our experience agrees with the remark jost made, 
that the sounds under consideration most usually coexist 
with, and depend upon, disease of the valves of the 
heart, or their appendages. While, however, we state 
this, we must also admit with others, that disease of these 
may be present withoat sach an indication, and, on the 
contrary, snch an indication may be present withoat any 
disease ; but these cases are comparatively rare. 

The bruit de soufflet and bruit de rape are most usually 
heard dnring the contraction of the ventricles, — we might 
say, in most cases, of the left ventricle ; and when authors 
aay, that they also occur during the contraction of the 
auricles, they mean, that the second soand is sometimes 
converted into one or other of these ; but it has already 
been shewn that the second sound is not caosed by the 
contraction of the auricles, but probably by the elastic 
dilatation of the ventricles alone. 

In ali cases where these sounds are heard, we believe 
that they are produced by one general cause, namely, by 
the motion of the blood upon the paríetes of the heart 
•during its expulsion or entrance, which, instead of flowing 
4n the usual manner, eliciting merely those sounds heard 
during a healthy state of the organ, causes an increase 
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or alteration of sound, varying according to the nature of 
ihe lesion. The most usual morbid alterations which ap- 
pear to be the cause of these sounds are the following, viz. 
psseous or cartilaginous dèpoeition in the valves, whereby 
the entrance and exit of the blood is impeded, just in a 
manner similar to the ehange whieh takes pláce in the 
sound of respiration, when any irapediment ia in the way, 
such as mucus or other substanoes ; and wè know that the 
sound of respiration is ocoasionaUy very feebly heard, 
though the lungs be in a state of perfect health, but is im- 
mediately rendered quite distinct by a sudden inspiration ; 
the increase of soand dottbtlesa depending úpon the.in- 
creased quantity of air, and the rapidity of ita raotion 
along the air-tubes and cells. So it is with the action of 
the heart. The usual sounds heard during health take 
place, we shall suppose, in consequente of a certain pro- 
portion of blood being present in the cavities of this 
organ, compared with its contractile power. Now, should 
any thing occur to increase violently the action of the 
heart; should the quantity of blood he unusually great 
in its cavities, or any impediment to its progress be pre- 
sent, it is evident that this fluid will neeessarily be 
moved in greater quantity, or with greater rapidity, sup- 
posing the same number of contractions to take place in 
a given time; or, should the number of pulsations de- 
crease, it is not unreasonable to suppose that the action 
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of tlie heart, in such circumstances, will be very laboured, 
and require a power so great as probably, during the 
contraction, to produce the sounds in question, by tbe 
increaged and energetic rush of blood from its cavities. 

It appèars that the bellows-sound may exist when 
the auriculo-ventricular valves do not accurately cioso 
these openings, either in consequence of being too small 
■ — or being perforated— or from the presence of fibrinous 
vegetation — or disease of the columnae carnes; and pro- 
bably caused, in the former, by the rushing of the blood 
back into the auricles during the contraction of the ven- 
tricles; in tbe latter, by the diseased parts acting as fo- 
reign bodies, projecting from the floor of the ventricles. 
These are the most likely causes, as such sounds are ge- 
nerally the first of the two, and synchronous with the 
pulsation of the heart. 

Ali that we are entitled to infer, in the present state 
of oúr knowledge, from the existence of these sounds, 
appears» to be, that either theré is disease of the valves of 
the beart, or their appendages— or of the inner surface of 
the ventricles— or that the other circumstances already 
mentioned are present, whereby the blood is moved 
through the cavities of the heart more profusely, and with 
-greater rapidity or energyithan usual. 
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SECTION II. 



ON THE IMPULSE OF THE HEART AS AN INDICATIQN OF 

DISEA8E, 

The impulse may be perceived more extensively than 
the usual limite which have already been mentioned ; or 
it may be confined within narro wer bounds. Again, tbe 
streugth of tbe impulse may be increased or diminished» 

When more extensively perceived, it generally indi- 
eates an enlargement of the heart, chiefly firom dilatatíon 
of its cavities, and thinning of their walls. When per- 
ceived less extended than usual, it for the most part in- 
dicates thickening or induration of the walls of the ven- 
tricles of the heart ; and, in some cases, a diminution of 
the size of the organ. 

When the strength of the impulse is increased, it de- 
notes hypertrophy, or thickening of the walls of tbe ven- 
tricles of the heart ; but when the strength of the impulse 
is diminished, it indicates a thinning of the walls of the 
ventricles ; and, in some rare cases, sofkening of tbese. 

The different circumstances mentioned concerning the 
impulse may be present separately, or in combination. 
Wlien the impulse is at the same time more extended, 
and stronger than natural, dilatatíon of the ventricles 
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with hypertrophy of their walls are indicated. But when 
the impulse is less extended, and feebler, it denotes soft- 
ening of the substance of the heart, or a diminution of 
the size of the organ. 

There are various degrees of theee affections ; and the 
indication8 mentioned will be more or less marked, ao- 
cording to the amount of the disease. 

The impulse of the heart is generally perceived more 
extended when fluid is present in the pericardium. 

With regard to the contraction of the auricles, it does 
not appear that any sound is heard during their contrao- 
tk>n, even in a state of disease, and but a feeble impulse 
is perceived ; for, ali that has been written on this subject 
must necessarily be erroneous, if the explanation noticed 
in a former part of this paper be the eorrect one. There- 
fore, until further observation, we refrain from saying 
any thing concerning these parts. 



SECTION III. 

ON THE IRREGULARITIES OF THE HEART's ACTION. 

These are numerous, and occur frequently; for the 
most part accompanying some organic alteration of the 
organ. The soundè heard during the action of the heart 
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may be unequally loud and long, wheu eompared with 
one another. The impulse may be greater during one 
contraction tban during another. The interval between 
the different pulsations may be changed— lengthened— t 
shortened— or irregular ; and ali these are tauch better 
known by the use of the stethoscope tban otherwise, foi 
the pulse, especially that of the arteries of the extrema 
ties, does not always participate distinctly in the altefed 
action. ; ■ ■ ' 

With regard to the cbanges of the second aound, Lazn- 
kec says, " It sometimes, though very rarely, bappens 
during palpitation, that each contraction of thp/ventrçfclee 
is followed by several successive eontracttons of thè 
auricles, só quick as only to equal in point of time one 
ordinary contraction. In this sort of palpitation, I have 
sometimes reckoned two pulsations of the auricles for 
one of the ventricles ; sometimes four, but most com- 
monly three *•" What has been here termed the sound 
of the auricular contraction, must be understood to mean 
the second of the consecutivo sounds. But we shall not 
attempt, in the present state of our knowledge, to explain 
the cause of such an occurrence as that just described. 
However, we cannot agree with the notion of Laennec ; 
but how the dilatation of the ventricles, supposing this 

• Med. Auscult. ** 
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to be the cause of the second sound, could produce such 
an anomaly, we are at a loss to determine. 

Before leaving this subjeet, we think it may be advafr- 
tageous te- quote Laenn ec's account of a bealthy heart, 
as a standard of comparison. • He says: " Tbe heart, in- 
cluding the auricles, ougbt to be of a size equal to the 
closed haçid of the subjeet, or pnly a little less or greater 
than it. The walls of the left ventricle ought to be of a 
thickness somewhat more than double that of the right. 
The texture of the left ventricle, firmer and more com- 
pact than that of the muscles, ought to keep it from col- 
lapsing when laid open* The right ventricle ought to 
be a little larger than the left, with columnse carneee of 
greater size, and ought to collapse on being cut into." 



SECTION IV. 



DISPLACEMENT OF THE HEART. 



The heart is occasionally found to occupy an unusual 
position in the thorax. This displacement is sometimes 
congenital; sometimes, and most frequently, produced 
by disease, as in empyema, pneumothorax, &c; and de- 
pends for the most part upon an effusion to a considerable 
extent into the left pleura. The effusion may either 
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bem " is pm*nt in thk d i:<a« ? and diagnostic of it *. His 
observations, however, have not bem conoborated. Tu- 
multuous and strong action of the beart is common in 
that disease, witb diffíised impulse, when tbere is fluid in 
the pericardium. 

* Des Divenes Méihodes <f expktntkti de la Poitrine, &c Paris, 
18*4. 
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CHAPTER V. 



AUSCULTATION OF THE ARTEBIES IN HEALTH ANB 

IN DISEASE. 



On applying the stethoscope lightly to any of tbe 
great arteries lying near a boné, so that the vessel shall 
be between the extremity of the instrument and the boné, 
we perceive a slight impulse, corresponding to the beat 
of the artery; in general, when in a healthy state, accom- 
panied with very little, if any, sound. But sound, as meu*' 
tioned by Laennec, can be elicited to any degree by the 
simple experíment of compressing the vessel more or less 
with the extremity of the instrument. A sound resem- 
bling, only more hoarse and abrupt than, the bruit de 
sauffletj may be produced in this way. Such an experí- 
ment is best made on the femoral artery, just as it makes 
its exit from the pelvis, and sufficiently shews how any 
thing that diminishes the caliber of these vessels, or al- 
ters the state of their membranes, either by irregularity, 
the consequence of a deposition of lymph, cartilaginous 
or calcareous matters — by diminished dilatability— or by 
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an increased flow of blood through these vessels, wbile of 
their natural caliber, may be a cause of this sound, which 
there can be do doubt is owing to the friction of the 
blood on tbe arterial tubea. 

In inflammation of the arteries the impulse is, in ge- 
neral, increased ; and in cases of deposition of caseous or 
calcareous matters, along with an occasional increase of 
impulse, very often a short abrupt sound is present, ex- 
actly similar to that produced in the experiment men- 
tioned, greater or lesfi in degree aceording to the extent 
of the disease» 

What we haye said coneerning the absence or prerênce 
of sound during disease of the heart, depending npon the 
quantity and rapidity of the motion of the blood, applies 
equally to the auscultation of the arteries. 



ON THE AUSCULTATION OF ANEURISMS OF THE 

AORTA, &C. 

Laennec, Bertin, Forbes, and Hope, have en- 
deavoured to throw light on the diagnosis of these ob- 
scure diseases. The first author says, that " the difficulty 
of diagnosis is little if at ali removed by the use of the 
stethoscope." He admits, however, that in two cases of 
dilatation of the arch of the aorta he found the pulsa- 
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tions of tbe tumor perfectly synclironous with the pulse 
at the wrist; " fhey gave at the same time a much 
greater impulse and lòuder sound than the mere cob- 
traction of the ventricles, and the contraction of the 
aurícles (the second sound) was not at ali perceptible." 
This kind of pulsation he called sim pie, in oppoaition to 
that of lhe heart, which is double. In these cases thé 
tumors hád presented themselves externally, so that the 
difficulty of diagnòsis was much lèssened* 

Again, says Láe^nec, "if we find under the sternum, 
or below therigbt clavicle, the impulse of the circulating 
orgari feynchrbnou» with thé pulse, and pereéptibly greater 
tbáfc that of the^rentricles, examined in the region of the 
heart, we havè reason to expéct dilatation of the ascenda 
ing aorta, or ar eh; the more so ás itis èxtremely rare to 
feel the impulse of the organ of circulation beyond the 
region of the heart, even in cases of the most marked 
hypertrophy. If this phenomenon bé found eonstant, af- 
ter repeated èxamitaatfon* *e may consider the diagnòsis 
as certain*." • 

Such is the statemeht of Laennec concerning aneu- 
ri8m of the thoracic aorta. - With regard to thè abdomi* 
nal, he remárká, that aneurisin' thère máy be easily re* 
cognized by the fetetHoscopé, by the simple and tremen- 
dous pulsàtions. The impulse of these tumors is generally 

• Mediate Auscult. 
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strong, and the sound which aecompanies it, says Laen- 
nec, " is commonly clear and loud, like that of the auri- 
cies (second êound), but louder." After ali, however, 
Laennec appeara to be very donbtfol of the utílity of 
auscultation in aneurisms of the thoracic aorta. 

Bertin has done more than Laennec in ascertaining 
the diagnosis of aneurism of the aorta ; and he says, that 
he has been u in a measure forced to take the part of 
auscultation against its celebrated inventor himself. 
Laennec," continues he, " conceived that the only true 
pathognomonic sign of aneurism of the aorta consiated in 
the simple pulsation, observed by auscultation in the re- 
gion of the tumor." Bertin, however, remaria that 
aneurisma of the aorta are to be recognized " non par les 
iinpulsions mais le bruit de la tumeur." Laennec cer- 
tainly mentions the noise which aecompanies these tu- 
mors, but not very particularly ; and his observations ap- 
ply more to those which have appeared externaUy. 

On this subject, Bertin has the following excellent 
observations, and his remarks apply to thoracic aneu- 
risma which have not yet appeared externally. He says, 
" That when the aneurism oceupies the substernal aorta, 
the pulsations by which it is accompanied might be taken 
for those of the ventricles of the heart ; but the pulsa- 
tions produced by the aneurismal tumor differ from those 
of the heart by the vehemency of the noise which accom- 
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pánies them, and which in a manner hurts the ear by ita 
intensity. As the pulsations of the aorta are heard by a 
kind of reverberation, more or less distinct, and especial- 
ly in the pnecordial region, sometimes accompanied with 
a kind of bruit de soufflet, we might fancy a contraction 
of the arterial orifices of the heart; however we can 
easily avoid this error, in oonsidering that the pulsations 
lure much stronger in the region corresponding to the 
-aneurism than elsewhere ; in fact, there exists in the na- 
ture of the pulsations of the aorta characteristics so dis- 
tinct, that it appears astonishing to us that any one can 
-mistake them, having once heard them. But tre must 
confess that these characteristic differences are difficult 
to describe ; they cannot be represented by words, and 
the ear alone, by a sort of medicai tact which is proper 
to it, is capable of perceiving them, of analysing them *." 

Bertin has as it were brought us a step nearer to the 
correct auscultation of thoracic aneurisms, and has ren- 
-dered more certain what Laennec pronounced with he- 
uátation. 

Dr Forbes mention8 three cases in which there were 
•increased pulsation and sound, about the top of the ster- 
num, and under the right clavicle, found to coexist with 
dilatation of the ascending aorta or aroh ; but he does not 
appear to have placed much confídence in such indi- 

* MaL du Coeur, &c. 
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eations as diagnoetic of aneurism of the aorta* Dis- 
section proved, however, that hk diagnoais was correct ; 
and these cases, thongh fewinnumber, are confirmatory 
of what has been stated by tbe two former authors *. 
• Dr Hope is the latest author on this subject that we 
are aware of. Hè lias given a very distinctaccount of the 
variou» kinds of aneurisms of the aorta, their symptoms, 
and auscultation ; and bis remarks on the latter snbjeet 
Bppear to us to be more minute than tbose of any ofther 
author. 

From extensivo observation, he draws the following 
eonelusions conoerning the auscultation of thoracic aneu- 
risma ; and these we shaH give without abbreviation* 

" Aocording to my experience," says Dr Hope, " the 
cylinder is scarcely less capable of afibrding decisivo in- 
dications of pectoral than of ventral aneurisms* It is 
unimportant whether the pulsations be simple or double, 
for, though double, they may, I believe, be discriminated 
from the beating of . the heart, by unequivocal charactè- 
ristics, viz. the íirst sound coinciding with the radial 
pulse, is invariably louder than the natural ventricular 
sound, and generally than the most considerable conco- 
mitant bellows* murmur. 

" On exploring the aneurismal sound from its source 
towards the praecordial region, it is found to deerease 

• Original Cases. 
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progressively, until it either become totally inaudible, or 
is lost in the predominance of the ventricular sóund* 
Now, if the sound emanated from the heart alone, instead 
of decre^sing, it would increase, on approximating to- 
wards the prsecordial region. 

"The second sound actually does sustain this progfes- 
sive augmentation, on advancing towards the heart ; and 
as its nature and rhythm are found to be precisely simi- 
lar to those of the auricles (second sound J r it is distinctly 
reoognized as the auricular sound (second sound). This 
second sound, therefore, corroborates rather than ínvali- 
dates the evidence of aneurism affordéd by the first ,• for, 
if both proceeded from the heart, both would sustain the 
áame progressivo changes of intensity on receding from 
it. 

" Another distinctive characteristic of the aneurismal 
pulsation, is the peculiar nature of the sound. It is à 
deep hoarse tone, of short duration, with an ábrupt com* 
mencement and termination, and generally louder than 
the most considerable bellotvs-murmur of the heart* lt 
aecurately resembles the rasping of a sounding beard, 
heard from a distance: whereas the sound occasioned by 
valvular disease of the heart has more analogy to the bel- 
lows' murmur, being somewhat soft and prolonged, with 
a gradual swell and falh Tbe abruptness of the aneuris- 
mal sound, compared with the prolonged swelling cha- 
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racter of the ventricular raurmur, is owing to the latter 
being generated by a gradual muscular cqntraction, while 
the former is due to the sudden propulsion of fluid 
through a tube naturally poesessed of little elastieity, and 
rendered still more uuyielding by disease» 

" The loudest aneurisma! sound is occasioned by dila- 
tation, and it bas more of the grating or rasping charac- 
ter in proportion as the interior of the ressel is more 
overspread with hard, and especially osseous asperities* 
When the dilatation is confined to the ascending aorta, 
the sound, impulse, and purring tremor, are stronger on 
the right than on the left side of the neck, Old aneu- 
risma, the parietes of which are thickened by fibrinous 
depositions, yield only a dull and remote sound* In ali 
cases of dilatation, and in the majority of sacculated 
aneurisms, the sound is loudest above the claviclea, even 
though the impulse be stronger below. In some instances 
of the sacculated species, it is louder on the side of the 
neck opposite to that where the tumor exista. I have 
found this to proceed from two causes, first, disease of 
the inner coat of the aorta, anterior to the tumor ; second- 
ly, the interposition of the sac, thickened with fibrinous 
layers, between the aorta and the superclavicular region, 
whence the source of sound was unusually remote on the 
side affected. The sound of aneurism is, in most in- 
stances, audible on the back ; and when the tumor oc- 
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cupies the descending aorta, and is extended along the 
spine, it is often lotider behind than on the breast. If, 
in the back, it possess the abrupt rasping character, tne 
evidenee whieh it aflbrds is almost positive ; for the loud- 
est sounds of the heart, when heard on the back, are so 
softened and subdaed by distance as totally to lose their 
harshness *." 

Sach are the ingenious observations of Dr Hope on 
this obscure subject, which, taken in conjunction with 
those of the authors formerly mentioned, may be con- 
sidered as affording the means of a tolerably exact dia- 
gnosis in cases of thoracic aneurism. 

We have had little experience in the auscultation of 
these diseases, so are not prepared to give an opinion 
on the subject ; but, at the same time, we would remark, 
that the diagnosis of aneurisms by auscultation presente 
much greater difficulties than the diagnosis by aus- 
cultation of almost any other disease to which it has 
been applied ; and it will not be possible to make simi- 
larly minute observations to those of Dr Hope until after 
long and steady experience ; besides, as aneurisms of the 
aorta, at least to any great extent, are rare, when com- 
pared with any other disease of the chest, so the difficulty 
of attaining experience in the diagnosis of such diseases is 



• London Med. Gaz. 1829. 

K 
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thereby much increased, laying entirely ande their natu- 
ral obacurity. In several cases we have verified the ex- 
Utence of the peculiar sound, deacribed as generally oe- 
curring in aneurismal tumors; and have likewise given 
an acconnt of one casei in which there was almost no 
sound, in conseqnence of the great apptfoach to a natural 
cure * ; and at present we know of another, in which 
the sound is nearly or entirely absent, prebably from the 
same cause. 

What has been said concerning auscultation of the 
aortic aneurisma, equally applies to ali arterial aneurisma, 
in whatever part of the body these may occur. 

Among the suhjoined cases will be found an acconnt of 
an aneurismal varix, or varicose aneurism, with a de* 
scription of the peculiar sounds, heard on applying the 
car or stethoscope to the tumor, which are supposed to 
be pathognomic of these diseases. 

• Edin. Med. and Surg. Journal, No. 103. 
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CHAPTER VI. 

ON OTHER USES OF AUSCULTATION BESIDES THOSE 

ALREADY MENTIONED. 

There are several other applications of auscultation 
which might be noticed. Some ofthese, however, appear 
to be equally useless as absurd. The stethoseope ha* 
been used in the folio wing different ways, viz. 1. Te 
discover the sounds of the foetal circulation ; 2. In the 
diagnosÍ8 of fractures ; 3. In the detection of urinary cal- 
culi ; 4. In abscess of the liver ; and, 5. In diseases of the 
tympanum and eustachian tube. We shall only notice 
the two former. 



SECTION I. 



AUSCULTATION OF THE SOUNDS YIELDED BY THE FOETAL 

CIRCULATION. 

M. Mayor, it appears, was the first who heard the 

pulsation of the heart of the fcetus, and was able to tell 

in this way whether the fcetus was dead or alive. 

k2 
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M. Kergaradec was the next who wrote upon tliis 
subject, and his remarks are very curious. He says that 
the action of the foetal heart is marked by double pul- 
sations, like those of the adult, only much more rapid, 
being nsually double that of the pulse of the mother. 
These pulsations are distinctly audible in the sixth 
month, and sometimes a little earlier, The place where 
they are heard varies with the position of the fcetus. 
The space over which pulsation is heard is commonly 
very extensive, being frequently about a foot in length, 
and three or four inches in width. It is always easy to 
determine the precise point of pulsation, from the in- 
creased or diminished intensity of the sound as we ap- 
proach or recede from it. The sounds sometimes become 
inaudible for hours, or even for days. The excitement 
of the circulation of the mother seems to have little or 
no effect on that of the foetus. 

In cases of pregnancy, M. Kehgaradec discovered in 
the region of the uterus the preeence of a bellows-sound, 
synchronous with the pulse of the mother, but without 
any impulse. This sound is always heard at the same 
point in the same person, but varies in each. It is heard 
over a space less in extent than the foetal sound, and 
usually over a space of three or four inches square. 

This sound becomes perceptible about the fourth month; 
and is heard generally on the side opposite to that ou 
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which the foetal pulsation is perceived ; but this is said 
not to be constant. 

Laennec is of opinion that the sound ia qaestion does 
not originate in the placenta itself, as is supposed, but 
that it exists in the chief artery distributed to this or- 
gan. Dr Ollivry, he adds, proved by examination 
after parturition, that the point where the bellows-sound 
was observed corresponded exactly with that in which 
the placenta was implanted. Dr Ollivry likewise states 
that the sound ceased the very moment that the umbilical 
cqrd was cuk 

» 

From the observations above noticed, it appears that 
two or more foetuses may sometimes be detected ; but the 
sounds are much more delicate than those heard in the 
auscultation of the chest» 

We have had an opportunity of verifying the existence 
of the sounds mentioned, only in two cases, and these 
nearly at the full period. In the one, on applying the 
stethoscope over the distended uterus, a double sound, 
analogous to what has been described as that of the foetal 
heart, was heard about 140 times in a minute, while the 
pulse of the mother was between 70 and 80. In the 
other case, on applying the instrument over the right side 
of the uterus, that described as the placental sound was 
distinctiy heard, quite as loud as, and very much resem- 
bling, that caused by aneurism. This sound coincided 
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wilb lhe arterial pukation of tbe mother. Our exami- 
nation of these cases, however, was by no means minute, 
cite perhaps both lhe donUe and the placental sound 
aught bare been ctiscorered in each •. 

There can be no question that in donbtfbl and obscnre 
cases of pregnancy, and in extra-ufterine conceptions, this 
applkation of auscuhation will aid the formatkm of a cor- 
roei diagnosis ; and we have seen more than one case in 
whieh h migfat have been used with conskferable advan- 

* Since the above was written, we have had,through the kindness of 
Professor Hamiltoy and Ifr Mor*, an opportunity of fframining 
three cates, nearlr ai the full period, in the Lying-in Hospital of this 
city. 

In the fírst case, the placental sound was heard about the left iliac 
region, but the double sound was not perceived. 

In the second, the double sound was heard a little above the left iliac 
region, 144 times in a minute, while the pulse of the mother was 100. 
The placental sound was likewise heard, in this case, towards the right 
iliac region. 

In the third case, the double sound was heard about the left iliac 
region, 128 times in a minute, while the pulse of the mother was 68. 
The placental sound was not perceived in this case. 

t For more information on this subject, we beg to refer to an excel- 
lent paper by Dr Fehguson, in the Dublin Medicai Transactions, 
voL i, new series, 1830, where several cases are given. 
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SECTION II. 



ON THE DIAGNOSIS OF FRACTURES. 

M. Lisfranc, in his " Memoirs sur de nouveUes appli- 
cations du Stethoscope," proposes the application of aus- 
cultation for the purpose of ascertaining the presence of 
fractures. The advantages of this use of the stethoscope 
are* 

1. That it enables us to detect the crepitatíon of the 
fractured bonés, with a far less degree of motíon of the 
parte» and consequently with much lesa pain to the pa- 
tient, than is necessary to render the same audible to the 
naked ear. 

2. It enables us to detect the presence of obscure frac- 
tures, which otherwise we might remain ignorant of. 

The slight pressure of the ear on the stethoscope in 
the neighbourhood of the fractured bonés, appears to be 
sufficient, in many cases, to produce a distinct crepitas. 
The crepitus of the more solid bonés is sonorous, and has 
been compared to the breaking a piece of wood across 
the knee. That of the spongy bonés is duller, and re- 
sembles the sound of a rasp on wood, except that now and 
then the noise is broken by sounds of a clearer kind, like 
those afforded by the compact bonés, only not so loud. 
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Tbe crepitus is loudest in the neighbourfaood of tbe 
fracture, and diminishes as we recede from it ; but it 
may be heard at a great distance from the fracture when 
this is in the compact part of a long boné ; and, in cases 
of fracture of the fémur, the crepitation is said to be 
heard even on the skull. 

The sound from oblique fractures is stronger than from 
thbse which are transverse. When one end of the frac- 
tured boné rides over tbe other, the sound is obscured; 
and in some cases not perceived without slight extension 
of the limb. 

If the fracture be comminuted, the sensation as of dis- 
tinct portions of boné is conveyed by the stethoscope, 
When fluida are effused round the fracture, a gurgling 
is combined with the crepitation, when the bonés are 
moved ; and this has beeri compared to the sound pro- 
duced by walking with a shoe full of water. 

When, from the great thickness of the surrounding 
soft parte, the sound is rendered obscure, it becomes 
more perceptible by the application of the stethoscope on 
the point of the boné nearest the skin. 

We have verified in several instances these statements 
of Lisfranc, and believe that in some rare and very ob- 
scure cases of fracture, the diagnosis may be rendered 
more satisfactory ; at the same time we are aware, that, 
for the most párt, fractures, especially thosc of the ex* 
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tremities, are so evident as in general to be at once re- 
cognized by the surgeon # . 

" It has been recommended that auscultation should be applied in 
the diagno8Ís of diseases in the lower animal». Such would be highly 
useful, and this department of auscultation we leave to the veterinarian, 
in the hopes that ere long we ahall see some light thrown by his means 
upon the diagnosis of pectoral complaints in these animais, hitherto ao 
very obscure. In the mean time, what has been said with regard to the 
various signa of disease in man, will, we believe, apply to a certain ex- 
tent to the lower animais also. Such we infer from their structure, not 
from any ezperience in this application of auscultation. 



It may here be mentioned, that we have just seen, in the Edinburgh 
Medicai and SurgicalJournal for October, a paper on the Actions of the 
Heart, by Stokes and Hart, which, had the prior aheets of this essay 
not gone to press, we ought and would have noticed. — September 28* 
1830. 
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CASES 



ILLUSTRATTVE OF AUSCULTATION. 



In the following Cases most of . the signs made known 
Jby auscultation are iUustrated. Auscultation and, in ge- 
neral, percussion bave been used in ali, but with va- 
rious degrees of minuteness in each. The cases are, for 
the most part, given in full, without the treatment, but 
tbe retaarks are confined to the correspondence between 
the auscultation and percussion, and the morbid appear- 
.ances. Moreover, as a better metbod of conveying an 
idea of some of the latter than words could do, a few 
sketcbes, which we have from time to time taken from 
the parts themselves, have been given. 

With the exception of a few cases, we have had an op- 
portunity in every rastance of verifying the correspon- 
dence between the morbid appearanccs and the stethosco- 
pie signs. 
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CASE I. 



CATARRH. 

W. B., a woman, aet 30, October 16. 1829. Has 
been subject for a long time to dropeical complaints. 
At present complains of pain at the lower and anterior 
part of thorax and epigastrium. Breathing frequent; 
occasional severe cough, with scanty mucous expectora- 
tion. Pulse 100, rather sharp. Little urine passed. 
Slight aderna of legs. Strong mucous rale heard over 
the right side of chest anteriorly ; vesicular respiratiou, 
heard in the same situation on left side, natural. Sound, 
on percussion, on both sides posteriorly, rather dull, and 
sound of respiration there, faint, but nowhere absent. 

17 th, Breathing still hurried and noisy. Pulse 96, 
Soft, easily compressed. Strong mucous rale heard ge- 
nerally over the chest ; expectoration difficult, scanty, 
mucous. Is drowsy. 

Symptoms continued much the same; and she died on 
the 18th. 

Examination, I9th October. — There was a consideraUe 
quantity of serum in both sides of the chest. The bron- 
chi of both lungs were loaded with mucus, and the mu- 
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cous membrane was of a redder colour than natural. 
Both lungs were oedematous to a great extent. 

Bemarks. — The mucous rale, in this case, indicated 
the presence of this fluid in the bronchi. The dull sound 
on percussion, and faint sound of vesicular respiration, 
were probably caused by the fluid in the chest. 



CASE II. 



CATARRH. 



J. W., a woman, aet. 22. Has been subject to severe 
cough, accompanied with mucous expectoration and fre- 
quent dyspnoéa for several weeks. No pain. Breathing 
hurried and noisy ; mucous, sibilous, and sonorous rales 
heárd anterior] y and posteriorly. Pulse quick, and ra- 
ther feeble. Had been subject to dropsical complaints 
for some time. 

Post-mortem Examination. — The mucous membrane of 
the bronchi was more vascular and redder than usual, 
and loaded with a muco-purulent fluid. Both lungs, 
particularly the ríght, were infiltrated with serum, espe- 
cially at their posterior partp. There was a considerable 
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case ni. 



J. SL, a m», art. 6& Haa gnat djspmea, fittle conga, 

and srantr experiaratioo. No pain in lhe cbeaft. Dys- 

pnaHi inunediatelr increased oo lhe alighteat exertion. 

Respiration bronchial, wilh sonoro*» rale orer both sídes 

of tbe cbest npon inspiralion, and is prolonged during 

expiralion. Pube 72, full, firm. Feet and ankles cede- 

matous. Says the dyspnoea has been urgent doríng the 

last few days, but has been subject to it, more or less, 

for tbree or fonr vears. 

* 

Examination. — Longa generallr, bat sligfatly, emphjr- 
sematoas. Bron chiai tubos reddened and dilated. A 
mucous fluid was foond in the bronchL 
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Hemarks. — In this case the respiration was heard bron- 
chia), probably in oonsequence of the dilatation of the 
bronehi. Tbe sonorous rale and graduated expíration 
were either caused by the presence of the mucus, or 
thickening of the inflamed mucous membrane, in the 
smaller bronchn 

CASE IV. 



CATÁRRH AND EMPHYSEMA. 

M. C, a woman, aet. 40, November 19. 1829. — Has 
oeeaaional severe paroxysms of cough, which are always 
worst at night» and aggravated by any imusnal exertion,; 
accompanied with dyspnoea, palpitation, and expeotora- 
tion of a muco-purulent fluid. Breathing frequent, 
Pulse 120. Complains of pain below the left mamma, 
inereased on deep inspiration. Face slightly livid. Haa 
been subject to occasional cough and dyspnoea for about 
eleven years, and abe has generally been most distressed 
dnring damp weather* Her complaints hart become 
much aggravated within the last six months, since which 
time she has observed slight oçdema of her legs. Has 
twice expectorated blood within the last month. 

20th, The whole chest sounds unusually well on per- 
cussion, except in tbe region of the heart, where the dul- 
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ness of sound is more extensivo than usual. Sligfat so- 
norous rale is heard, chiefly during expiration, and vesi- 
eular respiration is more indistinct than usual, especially 
over the whole of the right side. Pulsation of the heart 
is, to the hand, more diffused, but lesa distinct than na- 
tural. Much tenderness in the anterior and lateral re- 
gions of the left side of the chest. Breathing easiest 
when she sits inclined forward. Expectoration profuse, 
tough, and muco-purulenk 

21st, Difficulty of breatHing increased; and she died 
this morning. 

22d, l&cawwwtíion.— General emphysema of both lungs* 
These did not eollapse on the thorax being opened, and 
received the impression of the finger, on pressure, with- 
out much crepitation. They both contained a little se- 
rum towards their posterior parts. The bronchial ramifi- 
cations were clogged up with tenacious mucus. The em- 
physema was, generally speaking, of the vesicular kind, 
and was most distinct towards the anterior parts of the 
lungs. One small bulia was observed. Heart nearly 
natural. The lungs of the left side extended unusually 
over it. There was no serum in the cavities of the 
chest. 

Remarks.— The emphysema was indicated by the ia- 
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distirictness of the vesicular respiration, with lhe loud 
sound on percussion. The presence of tenacious mucus 
accounts for the sonorous rale. 



CASE V. 



CATARRH AND EMPHYSEMA. 

W. H., a man, aet. 44. Novemher 17. 1829.— Has 
dyspnoea and cough in paroxysms, with muco-purulent 
expectoratíon. Breathing accompanied with a wheexing 
noise. No pain in the chest, but occasionally a sense of 
heat within it. Sound on percussion over the chest is good. 
Has írequent rigors, occasionally followed by sweating. 
Pulso 100, full, and soft. Has been subject to similar 
complaiuts for several years. Present attack of about 
three weeks standing, and was, he believes, brought on 
by exposure to cold. 

18th, Breathing more frequent and shorter, with mu» 
cous rale; less cough. Countenance somewhat livid. 
Pulse 108, full, and soft. 

19 th, Expectorates much thick mucus. Cough fre- 
quent. Respiration 30 in a minute, Pulse 96, full and 
soft. 

20th, Cough rather less. Respiration 36, short. Face 



ltt OK AUSCULTATION. 

f otàed, wilh some lividity. Slight delirium. Pulso 
I08> aoft. Mucoos and sabertpitating rales heard in 
left tkk of chest, laterally and poeteriorly. The rigbt 
tade am» reaooant on percussion than the left. Vesicu- 
lar reapiration there, faint ; no rale. 

91*1, Lm cough; breathing more frequent. Pulse 
1 1 4* Sligbl liTidity of face. Vesicular respiration very 
«ntdk orer the lower pari of rigbt ride, ahhough sound on 
fwaMUin kgood. 

SM* Breathing coatiatied frequent, and debilityin- 
cwaxd^ wilh moeh eweating. Dyspncea likewiae co&- 
liniKfi argent, with Httle expectoration, and he ikà 
about 8 a. w. 

E xmmm a i iom> 2Sé. — Both lungs were gcnerally emphy» 

mnatous, and lhe emphysema was cbiefly of the vesicular 

kimi ; bat along tbe edges of the anterior parte of both 

lungs there were numerous small bulhe, arranged closeby 

each other, presenting very much the appeaíance of rows 

of glass beads. (See Plate III. Fig. lfao.) The potfte- 

rior part of both lungs, especially the left, containeda 

considerable quantity of serum, and there was muco-puru» 

k»nt nmtter in the bronchi. The lungs did not collapse 

oti the thorax being opened. Some of the bronchi were 

oiilurged, and these were generally redder than natural. 

A littlc serum was found in both sides of the chest. 
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Remarkê. — The greater reeonanee on percussion, and 
the fkintness of the vesicular respiration, ia this case, 
agree well wiih the empbysematous state of the lungs* 
The subcrepitating rale heard in the lower part of the 
left lung, was either owing to the presenoe of slight 
aderna, or to the emphysematous state of the parts, per* 
haps from both, but probably from the fir*t causei the 
emphysema not being interlobular, and being without 
buli», except at tbe edges. The mucous rale heard elee- 
where was certainly in consequence of tbe large quantity 
of mucus present. 
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CATARRH, EMPHYSEMA, AND PNEUMONIA. 

J. D., a woman, «t. 30, November 5. 1829. lias great 
oough and dyspncea, with copiou» mucous expectoration. 
Pain under the eternum, aggravated by cough and deep 
inspirgtion. Headach, occasional palpitation, flushing of 
fece, and slight náusea ; considerable sweating at night, 
at which time ali her symptoms are aggwvatod. Pulse 
104. Has been subject to similar attacks, of less severity 
than the present, every winter, for some time back ; but 
she enjoys tolerably good health in summer. The pre- 
sent attack commenced about 14 days ago. 

l2 



164 ON AU8CVLTATION. 

6th, Symptoms much as before. Some lividity of coun- 
tenance. Expectoration thick and flocculent. Pulse 
100, full, and moderatery firm. Lies easiest on the left 
«de. Percussion posteriorry natoral ; and there, at many 
points, a sharp maçons or snbcrepitating rale is distinctly 
heard, whicfa is also evident onder the clavicles. Soond 
of vesicular respiration generally faint. 

8th, Dyspncea less, congh as before. Pulse 92, full. 
Mucous rale heard on both sides of the cbest, but espe- 
eially on the left. 

lOth, Much debilitated. Lies on back; conntenance 
livid, and much depressed; extremities cold, and pulse 
imperceptible at wrist. Respirations 23. 

11 th, Died yesterday àbout 2 p. m. 

Examination. — Lungs collapsed very little on the chest 
being opened. They were generally emphysematous, 
and this was most conspicuous at their edges, but it ex- 
isted for the most part throughout both. The lungs did 
not crepitate much on pressure between the finger and 
thumb, but imparted a distinct doughy sensation. The 
emphysema was chiefly vesicular, but there were several 
email bullae (See Plate III. Figs. 1. & 2.* a), and here 

• Fig. 2. is the opposite side of the same portion of lung as that 
from which fig. 1* was taken. 
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and there, at the edges, dUtinct portions of interlobular 
emphysema (b). 

The larger broncbi were mucb redder tban natural, 
and contained a larger quantity of muco-purulent fluid. 
The lower and back part of the right lung was hepatized 
to a considerable extent, being in tbe second stage of 
pneumonia. There were many old firm adhesions of the 
back parte of both lungs to the pleura costalis. 

Remarks.— Emphysema, pneumonia, and catarrh, were 
present, in this case, at the game time. 

The natural sound, or percussion, heard on the 6th, 
with the generally faint sound of vesicular respiration, 
indicated the existence of the emphysema. The subcre- 
pitating rale may probably have been owing to the pre- 
sence of pneumonia, at some points ; at otbers, it may 
have occurred in consequence of the emphysema. It 
very probably was present bere in consequence of both. 
The mucous rale heard on the Sth may have been in con- 
sequence of an increase of this fluid. 
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CASE VIL 



CATARRH W1TH GREAT DILATATION OF THfc BRONCHU1* 

TUBES. f 



y a man, eet about 45. April 188Q.-r-Haáibeen 
subject to pectoral complaints, particularly to severe 
cough, with profuse expectoration and occanonal dys- 
pnoea, for about 10 years; lately, however, ali bis symp- 
toms beeame much aggravated, and ba lay for the moet 
part on bis left side. At this time his. cough was yery 
troublesome, with profuso muoo-purúlent expectofotion ; 
and he likewise bccame subject to «edema of lega, and 
otber dropsical symptoms. 

On examination by tbe stethoscope, a few dayis before 
death, pectoriloquy and cavernous rale wére beard over 
a considerable part of the right side of the chest, particu- 
larly anteriorly and laterally. 

Catarrhal rales were heard pretty gerterally over the 

left 8 ^ e °^ c ^ est * 

£xamination.—There were general and firm adhesions 
f the right lung to the pleura costalis ; and this lung 
wa s rendered completely unfit for the performance of its 
Inction, being throughout * *• of disease. 
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Almost every considerable broncbial tube was diíated, 
pyrifonn, and formed &cul desac, somewhat resembling 
the finger of a glove. 

These enlargements, which were very numerous, and 
throughout the whole extent of the lung, varied in size 
from about two inches in diameter downwards. 

The usual fibrous and mucous membranes, forming 
the bronchial tubes, were distinctly observed in these ca- 
vities, which had not the sljgh£est appearance of being 
tubercular. 

. The substance pf the lung between these dilatçtions 
was quite condensed, and seeiped impermeable to the air* 
It had much the appearance of a compressed lung in 
pneumothorax. (See Plate IV., where a portion of the 
lung is rçpresented *.) 

Rmarks.— This is one of tbose rare cases in which 
great dilatation of the bronchi is found to coexist with 
chronic catarrh. 

The cause of the pectoriloquy and cavernous rale, 
heard diffuaed over a great part of the right side of the 

* We are indebted to Professor Aliso w for this case, and the draw- 
ing from which the accompanying sketch was taken ; and we take this 
opportunity of acknowledging the many favours and unlform kindness 
which that gentleman, as well as his friend Dr Gregory, have con. 
ferred upon us during the jprçseçytiqn of Çiis s\ibject 
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chest, is easily explained ; tbe former by the presence of 
the dilated bronchi, and the lattcr by the muco-purulent 
fluid and air existing in these. 



CASE VIII. 



CATARRH WITH TUBERCULAR DEPOSITION IN THE 

PLEURA* 

W. M., a woman, aet. 65. April 9. 1829. — Has fre- 
quent severe cougb, with profuse mucous expectoration, 
more troublesome at night than doring the day ; likewise 
aggrayated wben lying on the right side. Dyspnoea on 
any un usual exertion. Pulse 120, small. Breathing 
quiek. Has been subject to these complaints for several 
ycars, but lately they have become much more severe. 

10 th, No pain on full inspiration; cough and expecto- 
ration continue. Sound on percussion duller on left 
side posteriorly, than on right. Left side contracted to 
a considerable degree, and moves little upon inspiration. 
Sound of respiration everywhere faint upon left side. 
Slight mucous rale heard at diiferent points on both 

sides of the chest. 

r 
17 th, Within the last few days her dyspnoea has be- 
come very urgent. Pulse weak, and her extremities 
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cold, with lividity of the lips, and she died yesterday 
evening. 

Examinaticn. — There was much mucos in the bron- 
chi, and these were apparentiy more vascular than na- 
tural. The right lung was otherwise tolerably healthy. 
The left was much compressed against the mediastinum, 
-but it partially adhered anteriorly to the pleura costalis. 
Between the parietes of the chest and compressed lung 
.there was a considerable quantity of a curdy purulent 
.looking fluid ; and the cavity in which this was lodged 
was lined with a caseous tubercular deposit, projectmg 
firom its walls, There was likewise a large calcareous 
deposition lying immediately within the costal parietes of 
the cavity, and here and there similar earthy deposita of 
a smaller size were found. The fluid and solid effusion 
oceupied nearly the centre of the left side of the chest, 
and extended over a considerable space. 

Remar ks. — In this case, the faint vesicular respiration 
and dull sound on percussion corresponded with the mor- 
bid state of parts described above. The mucous rale 
was doubtless owing to the presence of mucus in the 
bronchi. 
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CASE IX. 



PHEUMONIA. 

. A. C, a man, mi. 59, July 4. 1829.— Face flushed 
sldn hot and dry. Pulse 130, faU, and shasp» Toogue 
white and dry in the centre. Moch thirst. Has fre- 
quent severa congh, aoeompanied wifth profoae tfffiadaw» 
expectoration, of a hrownish bae. Respirations 44» No 
pain of chest, not even on ooughing cr fiiU msptratioa. 
Fercussion over the right «ide of lhe chest genarally 
duller than on left, and the ribs on that side are elevated 
very alightly during inspiration, while those of the left 
side are unusually so. The rale crepitant is distmctly 
heard ali over the right side of the chest, except at the 
lower and back part, where the sound of respiration is 
nearly inaudible, but the rale crepitant is still sligktly 
heard. Puerile vesicular respiration heard ali over the 
left side of the chest. 

Has never had pain in the chest. lias been ill about 
eight days, and states that he was previously exposed to 
coldand wet. Has lived intemperately. Thinks he had 
a similar attack some years ago. 

5th, Cough less. Pulse 120, strong and sharp. Skin 
hot, and face flushed. Has no pain of chest. Respira- 
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tions 52. Kxpcctoration Icm profuso, of a uniform brown 
oolour, and vcry tenacious, having a gelatinous appear- 
ance, inclosing very few air-bells. tttethosoopieal signs 
much as yesterday. 

6th, Cough nearly gone. Respíration rather lees fra* 
quent Pulse 11 6, softer, ttill ofgood ftretigth. Tongue 
dry. RAle crepitant diminished anteriorly, in the upper 
pari of tbe rigbt tida of ehest. Ralo erepitant still well 
marked laterally and posteriorly. Sound on percussion 
of that tido of ehest •till dulL Puerile vesicular respi- 
raiion heard o ver tbe left sida of ehest, without any ralo. 
Expectoration frothy and tenacious. Bronchophony, 
«mountmg almoit to pectoriloquy, beard in maay point* 
«vier the rigbt side. 

Ttb, Breatbing beoame more oppreseed ; pulse email, 
wkh tligbt delirium ; and ke died atxmt nine tbie moru- 
ing. 

Eaamhtation 28 haurs ctfter dwrtó.— -Universal, firm, 
«ftd eloee adhesions of pleura pulmonalie to tbe pleura 
coetalis, of the rigbt «ido of ehest. Right lung almoet 
univcreally hepatized. Whcn cut into, a reddish-grey 
farntait looking fluid issued from theupper part of the 
iung, wbicb was at tbe «ame time very friable, and tooke 
tfown easily between the finger and thumb. The anterior 
■eég^of tfaU lupg erepitated tligbtly,tatwas quito bepa^- 
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tized ; the lobes adhered firmly to each otber. The lower 
part of thÍ8 lung was soft, and at many places almoet 
pulpy, apparently disorganized, and approaching to a 
state of gangrene, but the foetor was not distinct. Here 
and there the inflammation seemed to bave proceeded 
farther than was generally the case, for there were se- 
veral spots of a yellowish còlour, which seemed to be in- 
filtrated with pus, and these were more friable than the 
other parts. There was no large collection of pus, or, 
in other words,. no abscess; but this fluid could be 
squeezed from the lung very generally. Almoet every 
part of this lung tried, sank in water ; and several places, 
wben cut into, presented a dark red colour, being appa- 
rently gorged with blood, from which, on being pressed, a 
seroHsanguinolent fluid was found to issue. Comparatively 
few air-bells were seen in the right lung. There was 
some mucus in the bronchial tubes, and the lining mem- 
brane of these was redder than usual. The left lung 
was quite healthy in its structure, and collapsed on the 
thorax being opened, which was not the case with the 
right. 

Remarks. — The stethoscopical indications, in this case, 
were very exact, as proved by the examination. The 
rale crepitant being heard generally over the right side 
of the chest, indicated the inflammatory action which 
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was going on, and proved to havc existed by the hepa- 
tization ; while its feebleness at the lower and back part 
of the rigbt side indicated that the inflammatory action 
had proceeded fartber there, which was alto proved by 
the examination. 

The dulness on percussion over the rigbt «ide, indi- 
cated that hepatization had already taken place to a con- 
siderable extent ; and indeed patches farther advanced 
were found throughout the lung. 

Bronchophony heard on the 6th, indicated the presence 
of hepatization to a great extent 
. The puerile vesicular respiration, heard in the left lung, 
indicated the increased action, and, at the same time, 
healthy condition, of this organ; and the examination 
proved this to be correct. 

It may be remarked, that, in this case, there never 
had been any pain in the chest. 



CASE X. 



PNEUMONIA. 



C. M., a man, aet. 45, Augost 10. 1830.— While nnder 
treatment for difficulty of deglutitáon, believed to depend 
upon stricture of the oesophagns, he suddenly became af- 
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Ali foi* «rmpM» 



Jfth, fizaminatífM 24 fcwr* qfbr dcadL— There vm 
* fow old and fino adhenons of both lnngs to the pkim 
iumixW*. The lungs appeared more Toluminous than 
ijftual, }xsc*wm they did not collapee much on the chest 
Mstfç opened, eeperiaDy at their lower parta. On an 
lumitm Mng nade from the apex of each to ha ha», 
the lower ibird at leaet wae found to be in a state of he- 
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patiiatión, grey and red mixed. Farther up, the lunga 
were in a state of sero-sanguinolent engorgeraent, and 
this extended to about a tbird from the apex of both. 
There wat a sltght eerous effusion in each «ide of the 
chett. 

- Renuxrk*.— The rale crepitant, in thU case, indicated 
the inflammatory action going.on in the eheet; and we 
hare no doubt, had the other side been examined, that 
the aame indication would have been found there lihe» 
wise; the left lung boag in exaetly the aame etate ae the 
right 

CASE XI. 



PLEURO-PNEUMONIA. 

J. B., a man, «t 47, August 20. 1890,— States that 
fcbout a f ortnight einoe, after expoeure to oold and wet, 
he iras -eeited with a aeyere oougb, exeitúig pain at the 
tower part ctf the right side of chest, acoompanied with 
tente íebrile symptomt. 

Has at preeent severe cough, exoiting pain in the sarna 
region of chest, increased on deep inspiration. Expec* 
toration copious, and consisting of viscid muous. Fe- 
brile syraptoras still preeent. Lower part of right 



176 ON AUSCULTÀTION. 

of chcst is dali on percussion, and rale crepitant is lieard 
on that side. 

21 st, Subcrepitating rale, mixed with mucous rales, 
heard over the middle of lateral part of right side of 
chest. 

23d, Expectoration copious, mucous, tenacious, and 
partly brownish. Pulse 104, weak. Cough very ur- 
gent Pain of side easier. 

24th, Pulse 120, of better strength. Respiration more 
hurried. Expectoration diminished and less tinged 
brown. Right side of chest generally dull on pereussion. 

25th, Pulse 132, feebler. Dyspnoea. Cough and ex- 
pectoration diminished. Occasional slight delirium. 

26th, Breathing became more laborious yesterday even- 
ing, and he continued to sink, and died about five this 
morning. 

27 th, Examination. — The right lung adhered to agreat 
extent, by means of its pleura, to the pleura costalis. The 
lower and back part was the only portion not adherent, 
and this contained several ounces of turbid and flaky se- 
rum. The surface of the pleura, at this place, was thickly 
coated with an irregular layer of recent lymph. The two 
upper thirds of the right lung were quite dense, and chiefly 
in the third stage of pneumonia; there were portions, how- 
ever, in the second stage only. It was generally of an 
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aslugrey colour, and on being pressed a sero-purulciit 
fluid was found to issue from it, but few or no air-bells. 
The lower third of this lung seemed to be in the first 
stage of pneumonia. It had a dark-red aspect, contained 
much bloody serum, and an unusual number of air-bells. 

The left lung was slightly emphysematous at its ante- 
rior edges. 

The bronchial tubes of both lungs wcre reddcr tlian 
usual, and contained a considerable portion of mucous 
fluid. 

It is remarkable that, in this case, there were only 
two semilunar valves at the mouth of the aorta. These 
were proportionally larger than usual, and, although 
considerably thickened, and somewhat corrugated, ap- 
peared as if they could have performed their functions 
tolerably well. One, from immediately within which both 
eòronary arteries arose, was larger than tbè other, which, 
however, was considerably beyond the usual dimensiona. 

The irregularity of formation did not extend farther, 
the other valves being of the usual form. The mitral 
valve was likewise slightly thickened, and on its larger 
segment there were several " vegetations." The aorta 
was slightly diseased in the usual manner. 

The irregular formation, in this case, is exactly similar 
to that in a drawing given by Mayo in his Outlines of 
Physiology. 

M 



1T8 ON AUSCULTATION. 

Rmarkê.— The dali toand ou pcrcussion, heard ai 
fira! at the lower part of the chest, was probably caused 
by the pleuritic effttsion. Latterly, the dali eound eu 
percramon, perceired over the right nde generally, mmy 
have been on aeeount of the hepatuatkm. 

The rale erepitant. inAeated the inflammatory action 
going on in the right lung. 



CASE XIL 



1 * ■ FLBVaO-PVXVlfOMA. •' 

- J». B* a woman, »t 80, Angurt tè. 1£29>^-Faee 
flnshed. Exprcssion anxious. Breathing humed. Slight 
cough, with scanty tenacious expectoration. Complains 
of acute pain in lower part of the right side of chest* in- 
ereased on pressure or de$ p irçspiration. Percussion on 
the right side of chest duller than on the left; and sound 
of respiration generally inaadible there. Vesicular res- 
piratíon heard in left side of chest, mixed with nrocous 
rale. Inflammatory fever accompanying the symptome 
mentioned. 

Says she has been subject to occasional cough and ex- 
pectoration for about ten years, but that her present ill- 
ness is only of a few days' standing. 
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Has lived intemperately, and lias been mucb exposed 
to cold and wet lately. 

Her symptoms rapidly became more urgent, and she 
died on the 13th. 

15th, Examinatxon. — There were about three pounds 
of sero-purolent flnid in the right pleura. Over the 
pleura pulmonalis and pleura costalis there was a very 
profuse effusion of lymph, whkh seemed quite reeent; it 
was very soft, and easily separable from the pleuras, and 
apparently not at ali vasctalar. The right lun& with the 
exception of its lowest lobe, and portions here and there 
throúghout the lung, was fim and hepatized, presenting 
a granular aspeçt, and very little serum iseued from it 
on pressure. There was no purulent infiltration ; the af- 
fected paris were almost ehtirely in the seeond stage of 
-pneumonia, according to Laennec and others* The he- 
patized portions contained very few aiivbeUs, and sank 
m water. The lowest lobe of this lung crepitated be- 
tween lhe fingers slightly, and there was a good deal of 
serum in its posterior portion. At some places, about 
the line of demaroation between the hepatized and the 
healthy portions of the lung, there were observed, by the 
aid of a lens, considerable patches where the air-bells 
were unusually numerous, just as if they had been forced 

to retreat from the hepatized texture, and were ali 

m2 
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crowdcd togelher iu confnsion in the neiglibouring com- 
paratively healthy tcxture. 

The left lung was nearly healthy. There was a little 
mucu8 in the bronchi of both lungs. No fluid in the left 
cavity of chest. 

Remarks. — The dull sound on percussion over the 
right side, with absence of the sound of respiration, in- 
dieated the presence of something inorbid, which was 
proved by the examination to have been the effusion of 
fluid in the chest, and hepatization of the lung, towards 
the upper part, which is comparatively rare. The he- 
patization was in ali probability complete when the ex- 
amination was made, for no rale crepitant was heard 
there. 

The effusion of fluid may have been too abundant to 
have given rise to distinct cegophony ; had the examina- 
tion been more minute, however, this might have been 
detected. 

The healthy state of the left lung agrees with the in- 
dications. The slight mucous rale was accounted for by 
the presence of mucus in the bronchi. 
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CASE XIII. 



PLEUUO-PNEUMONIA. 

* 

C. W., a woman, aet. 20, Deceraber 4. 1828.— States 
that in consequence of being exposed to cold and wet, oti 
20th November, she was that evening geized with a se- 
vero cough, which continued until the 30th, when she 
was attacked with acute pain under the ríght mamma, 
extending round to the scapnla of the opposite side, for- 
wards to the sternum, and down into the hypochondriac 
region of the same side; increased by pressure, coughing, 
and full inspiration. Pulse 140, small, and firm. 

5th, Delirium, yet answers questions distinctly. Says 
pain of side is nearly gone. Very little cough. Respi- 
rations above 40. Little apparent anxiety. Pulse 130, 
softer and fuller. Vesicular respiration heard in the lower 
part of right side of chest very indistinctly, and the sound 
of the voice is heard through the stethoscope altered, and 
resembling oegophony. Percussion on right side of chest 
rather dull. 

6th, Restless and delírio ua during ycstcrday aftcrnoon ; 
more distinct tliis morning. Rcspirations 30. Pulse 
120, casily compressod. Litíle cough. Says she has no 
pain of chest. Lips rather livid, Skin cool and moist. 



18fi ON AU8CULTAT10N. 



Mucos beard in the bronchi ; but she does not expecto- 
rafte. 

7th, Dyspncea and pain of side. Respirations 40. 
Coogh rather more urgent. Little expectoration. Rale 
crepitant heard just iinder the right mamma, and a soond 
r e semhling oegophony in likewise heard there. 

8tb f Pain of lide inoreaaed. In the evening her 
breathing becaine more difflcult, and *he died abont 

8 A. M • 

.» - < 
• ■ 

lOtb, E&mmcrtúmt—AlHAjá two t poands of aero-puru- 
len t flmA were firtind in th* right aide of ehest, oontaining 
numerous âakes of lytoph* apparently recently efFaaed. 
There waa an effunon of reeent coagnlable lymph nearly 
ali over the pleura costalis and pulmonalis of the right 
«ide, a&suming a rounded form over the lung, at its 
lower part, and over the diaphragm* at which places it 
was rather firm, and admitted of being peeled off, dis- 
playing the serous surface in a highly vascular state. At 
two places there were patches of organized lymph urider 
. the reeent effiísion, highly vascular, and adhering ârmly 
to the serous surface, being probably the result of some 
previous attaclc. 

The lower part of the right lung was at some places 
condensed, crepitated little, and sank in water. It was, 
when cut iríto, of a dusky-red cojour, and was partially 
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hepatized, in the second stage of pneumonia. There 
was very little mucus in lhe bronchtal tubes. 

The upper part of the right lung contained a consider- 
able quantíty of sero-sanguinoleiít fluid. The left lung 
was generally natural, but contained rather more serum 
than usual in its posterior portion» 

Remarkês— The indistinctness of the vesicular respira- 
tion, with the dulness on percússion, indicated the pre- 
eence of something morbid, which was prorod to be fluid 
by the cfegophony heard oo the 5th, ai the lower part. of 
the right side, when the efiusion was small in quantíty ; 
but, on the 7 th, under the right mamma, indicating the 
increase of the effusion. The rale crepitant aleo indi- 
cated the presence of the inflammafíòn of the pulmonary 
texture, and this was proved to have beén the case by 
the examination. 

CASE XIV. 



PHTHISIS. 



B. D., a female, aet. 34, May 27. 1828.— Complains 
of constant pain of the chest, especially of the left 
side. Occasional severe cough, and cannot lie upon that 
side, on account of the difficulty of breathing which it 
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causes. Scanty muco-purulent expectoration. Frequent 
rigors during the day, succeeded by flushing. Is subject 
to diarrhoea. Has great debility, and is much emaci- 
ated. Has bad pains in ber cbest occasionally, accom- 
panied with febrile symptoms, for apwards of three years. 
Six weeks ago the cougb and dyspnoea became urgent 
About a month afterwards the vesicular respiration was 
heard faintly ali o ver the cbest, mixed with various ca- 
tarrhal raies. About a fortnight after this period, the ve- 
sicular respiration was not to be heard in the left side, 
the respiration was generally bronchial ; and pectoriloquy 
was distinctly heard in several plaees under the pectoral 
mu8cle. 

Her symptoms gradually became worse, the expecto- 
ration became decidedly purulent, with severe cough, 
and she died July 24 th. 

Examination. — On the right side of the chest the lungs 
strongly adhered to the pleura costalis, by old firm ad- 
hesions. The lungs of the left side likewise adhered to 
the pleura, but by recent, soft, highly vascular, adhc- 
sions. On the left side of the chest there was much tu- 
bercular matter ; the lung was every where Consolidated, 
chiefly by deposition of the latter. Many of the tuber- 
clcs had becomc softened, and formed caverns ; none of 
these werc very large, and nonc wcrc entirely cmpty of 
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fluid. One of them was linod with a fine smooth mem- 
brane. Several tuborcular caverna existed under tlie 
left pectoral muscle, where pectoriloquy had been dis- 
covered by the stethoscope. 

. There was much tubereular raatter in the upper lobe 
of tbe left lung, but none of tho tubercles liad yet soft- 
ened, and of course there was no tubereular cavorn. 
There were no tubercles in the lower part of this lung. 

Memarks. — The catarrhal ralos heard along with the 
vesicular respiration, were consequent upon the presence 
of a temporary catarrh. The bronehial respiration after- 
wards heard, was probably ín consequence of the con- 
densed state of the lung from tubereular matter. Ca- 
verna were indicatcd by the pectoriloquy. 
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PHTHISIS. 



H. S., a man, cet. 21, December 17. 1828. — Has cough, 
with copious viscid expectoration, tinged with blood. 
Says he has pain shooting from betwcen the 5th and 6th 
ribs to tho base of the acapula of the right side. This 
sido is dull on percussion, antcriorly and postcriorly, 
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CASE XVII. 



PHTHI8I8. 

J. C, a mnn, cet. 43, October 1. 1829. — Has scvoro 
cough, but almost no expectoration ; respiration hurried. 
Pulso 88. Is much emaciated, and has the othor symp- 
toms usually accompanying phthisis. 

7th, On applying the stethoscope beneath the right 
clavicle, the sound of the voice and of coughing is hoard 
through it, more distinctly than on the other sido, but 
no rale is heard, and the sound of respiration is distinct 
at the part. He never had much expectoration. 

19 th, The sound of the voice was still stronger than 
natural through the stethoscope a few days ago, or bron- 
chophony was heard. 

20th, Examination.—There were many tuberclos in 
both lungs, chiefly towards the upper part, and in the 
right side. The upper lobe of the right lung adherod to 
the pleura costalis ; its bronchi wore dilated, and there 
were, besides, two small cavities, lined with a firm semi- 
cartilaginous membrane. These cavities were some way 
from the surface, which may account for the sound of 
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respiration being heard over them. The lower parte of 
both lungs were com parati vely free from tubercles. 

Remarks.— The bronchophony in this case may be said 
to have depended, in part npon the presence of tubercles, 
in part, and more particularly so, on the dilated state of 
the bronchi, and presence of the smalt cavities men- 
tiened. 



CASE XVIII. 



PBÍTHiSlS. 

M. W., a woman, aet. 23, August 31. 1828. — Has fre- 
quent severe cough, without pain of chest, but with ex- 
pectoration of purulent looking matter, having small floc- 
culent masses mixcd with it. Respiration not much dis- 
turbed. Occasional oederaa of the feet, and coldness of 
the lower extremities. Night sweats. Distinct pectori- 
loquy heard under the sterno-claviculai' articulation of 
the right side. Elsewhere the vesicular respiration is 
heard tolerably puré. 

In the left lung, near the sternal extremity of the cla- 
vicle, cavernous rale is distinctly heard. At the nume- 
ral extremity of the left clavicle, and in the axilla, 
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toriloquy is distinctly hcard. The left side of the chest 
is generally painful on preesure. 

She has had diarrhoea, almost álternating with sweat- 
ing. 

Septeinber 9, Pectoríloquy, and some cavemous rale» 
at the humoral extremity of the rigbt clavicle. In the 
left lung there is distinct cavemous rale close to the 
head of the sternum, and over a space about two inches 
square. There is distinct pectoríloquy under the edge of 
the pectorâlis major muscle, where it forms the edge of 
the aaálla. There is pectoríloquy in the axilla also. 

19 th, There ia cavemous respiration over the whole 
of the superior portion of the right lung. In the left 
lung cavemous rale and pectoríloquy are heard in the 
axilla, and on the axillary border of the great pectoral 
muscle ; and from this on towards the sternum. 

24th, Very severe dyspnoea* Great diarrhoea. Co- 
pious muco-purulent expectoration. Extreme weakness 
and emaciation. She died in the evening. 

Examinatíon. — The upper lobe of the right lung ad- 
hered to the pleura costalis. On separating this ad- 
hesion, a large cavem, which was divided by septa of 
pulmonary texture, occupied neárly the whole of the 
upper lobe. The externai paríetes of ' thm 'amty,. wheve 
it adhered, werc exceedingly thkv IhNWUi * u 
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iy oiher caverna up and down the lung, of amall sise 
fillad with purulent matter; and the lung, in general, 
was stndded with tuberclee. 

The left lung likewiae adbered at iU upper and back 
part, and had ite superior loba excavated with numerous 
tubereular cavem». One of theee caverna had apparent- 
ly lately burat into the brpncbi. The; whole of the left 
long likewise wae atudded with tubereular matter. 



Remarks.— The etethoaeopieal indicatkraa,in thia caae 
agree well with the morbid appearaneee. Theadheeiont 
of the upper lobee of the lunga rendered theee in. à vêry 
favourable candition for auacultation, aa ia alwaya the 
caae. The cavernoua reapiration heard latterly, may bé 
accounted for by the nearly complete evacuation of the 
cavities at the time, which previously may have con- 
tained much softened matter. 



CASE XIX. 



PHTHISIS. 



J. B., a maii, eet. 20, July 15. 1829. — Complains of 
difficulty of breathing. Cough, aggravated at night and 
towards the morning, accompanied with expectoration 



CASES. 193 

of tough muco-purulent matter. Great debility ; thirst ; 
and impaired appetite. CEdema of the lower extremities, 
particularly of the right foot and ankle. Pulse 180. 
Face flushed. Skin hot Sweats. 

Yery distinct cavernous rale is heard under the left 
clavicle, where pectoriloquy is also eqoally distinct 

Says that his cough commenced about six months ago, 
at which time his expectoration was not purulent, but it 
became so about two months afterwards. His relations 
say that he has been subject to occasional cough for up- 
wards of a year, and that he is the last of a family, ali 
the members of which have died of consumption. 

25 th, Bowels loose; great weakness. 

12 th August, Extremities oedematous; diarrhoea. 

15th, Diarrhoea continued, with increased exhaustion ; 
and he died about 3 p. m. 

Two or three weeks before his death, the stethoscopi- 
cal signs were as before, and indistinct pectoriloquy was 
heard under the right clavicle. 

17th, EmminatUm, — The left lung adhered, towards its 
upper and back part, by firm adhesions to the pleura 
costalis. There were many tubercles in this lung; these 
were most numerous towards its upper part, and were 
almost ali in distinct groúps, of various sizes. Most of 
them were of a yellowisbi colour, ánd seemed beginning 

N 
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to brcak down, having for the most part, a softened por- 
tion in the centre. 

About the middle of the upper lobe there was a large 
cavem, the parietes of which, at the surface of the lungs, 
were only about one-eighth of an inch in thickness. The 
parietes generally were dense, slightly cartilaginous, and 
almost entirely lined with the soft membrane so often 
mentioned as occurring in tubercular caverna. This 
eavity communicated with the hronchi by many open- 
ings ; it likewise communicated with a smaller eavity, 
lateral to it, and of a similar strueture. 

Throughout the lung there were several smaller ca- 
verns ; many of them were ragged* being formed by tu- 
bercular raatter in progress to softening. At many 
placas, the tubercular matter was so profuse as to cause 
portions of the lung containing it to sink in water. 

The right lung likewise contained many tubercles. 
There was not, however, so much tubercular matter iu 
this lung as in the left. There were several caverns at 
various parts of this lung, chiefly towards its upper part; 
they ali contained a little purulent-looking or softened 
tubercular matter, and were generally of a similar struc- 
ture to those mentioned ás occurring in the 1 left lung. 
They were not so large, however, as those in: the left* the 
most considerable being bnly about ône^third ihacapaeity 
of the large one found there. They dídwt' 
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so freely with the bronchi. There were slight adhesions 
of the upper part of the ríght lung to the pleura cos- 
talis. There were a few ounces of serum in each side of 
the chest. 

The mesenteric glands were enlarged, and tubercular. 
The mucous membrane of the large and small intestines 
was ulcerated extènsively. The mucous membrane was 
almost entirely ulcerated off the caput csecum coli ; and 
on the ragged edges of the remaining patches there was 
a line of bright vascularity. There were munerous small 
rounded ulcera, with elevated edges, in the mucous mem- 
brane at the lower énd of the iíeum, and also in that of 
the appendix vermiformis. -: 

■ 

Remar ks. — The ca veras in the upper part of the left 
lung were in a very favòurable state ;for the production 
of the signs. mentioned, being sonear the surface of the 
<chest, and communicating freely with the bronchi ; while 
the imperfect pectoríloquy heard at the upper part of the 
right side of chest agrées with the comparatively un- 
fovourable state of the parts for the development of this 
sigto, the cavities being smaller, and containing propor- 
tionally more fluicL 

In this case there was greát diarrhoea accompanying 
an nlcertttilfetfejfce of the intestines, together with disease 

of the iuo^wi t eri oglsgA 

n2 
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CASE XX. 



POTHISIS. 



R. B., a mau, «et. 37, August 29. 1829. — Has frequent 
cough, with copious expectoration. Àppetite impaired ; 
thirst ; night sweats. Occasiona] vomiting after meais. 
Face sallow ; countenance depreesed ; much emaciation ; 
debility not very great. Bowels regular. Expectoration 
puriform. Pulse 120, gmall, and weak. Breathing short 
and hurried. Near the junction of the clavicle and ater- 
num, at the right side, pectorlloqay and cavemous respi- 
ration can be heard over some extent. Towards the 
axilla, near the inferior border of the great pectoral 
muscle, mucous rale is heard. Over the rest of the lung 
the vesicular respiration is loud and distinct. 

On the left side, between the mamma and clavicle, 
the same mucous rale is heard, more distinctly near the 
clavicle. Posteriorly, the same is heard in corrésponding 
points, but not so distinctly. Bronchophony, br doubt- 
ful pectoriloquy, is heard on both sides at the supra spi- 
nal fossas. Sound of the heart's action loud, and more 
diífused than usual; impulse not increased. 

Complaints commenced eighteen months ago with pain 
in the chest. Cough and expectoration òccurred shortly 
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afterwards, and liave since continued without intermis- 
sion, while debility and emaciation wore at the game 
timo increasing. His relations report tfaat his father and 
grandmother died of consumption. * 

2d September, Severo paroxysms of cough, with great 
dyspnoeaandvomiting. Night sweating continues. Pulse 
100, small, and weak. 

3d, Pectoral symptoms somewbat easier. Bowels 
slow ; laxativo pills taken without effect. 

6th, Cough more troublesome ; expectoration difficult. 

8th, Cough and expectoration as before ; debility in- 
creases; countenance depressed. Pulse 1 20, feeble. One 
liquid stooL Respiration quick. 

9th, Died this morning. 

Is reported to have never expectorated any blood. 

lOtb, Examination.— In both lungs there were many 
tubercles, in different stages. In the upper lobe of both 
lungs there were several caverns, but these were more 
numerous and extensive in the right (See Plate V. Fig. 1.) 
than in the left (Fig. 2.), and communicated with each 
othor, and with the bronchi, by several pretty large open- 
ings*. Their parietes were formed of the usual semicar- 
tilaginous texture, having within this a soft lymphy 

• For the most part, the following sketches represent a horizontal 
section of the lungs from the apex to their base. 




«rtraúty af the Oco, 




mal irregular 

tfca auMeolar aoaL Thera 

ima proruMj but a iwmWr rf 

lha fanar turface tf that Wiy. 

jrellowifth poínt in the 

«often, Tliere was only one tuberde in the portíon of 

ileum examined, whtch wa» the lower part ; it had a yel- 

low point in the centre. There was no ulceration in the 

|Nirtíon of ileum examined, nor increased redness of.the 

part 



JUmarfa.— The Htethoscopical gigns accord with tbe 
morbid uppoarancos found after death. The caverna in 
the iipper \nivt of tho right lung account for the presence 
of tbe jxwtoriloquy and cavernous reflpiration. The mu- 
floUN ralo heanl lowor down on this side, and also beneath 
tlu» «Inviolo in l*ft «"lo, uh well as the bronchophony hçard 
at tho mIioiiI butablc to the presente of .Jthc 
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smaller caverna containing a considerablo proportion of 
fluid. 

It is perhaps worthy of remark, that though there was 
ulceration of the intestinos, with the deposition of a few 
tubercles there, the bowels were slow, and even resisted 
tlie eífect8 of laxativo medicines* 



CASE XXL 



PUTHJSIS. 

M. M., a woman, oet* 50, April 15. 1829. — Has severo 
cough, with profuso muco-purulent expectoration, and 
pain at the lower part of the sternum. Dyspnoca and 
palpitation on any unusual exertion. Alternate rigors 
and flushings, followed by sweating. Some oedema of 
the legs. Lies equally well on both sides, and says that 
her cough is worst when lying on her back. Is muoh 
emaciated. Has been subject to similar complaints for 
about six years, and has occasionally expectorated blood. 
Complaints have become much aggravated within the 
last two montliB. Breathing short and frequent Pulse 
quick and soft. 

21 st, Distinct cavernous rale, caveruous respiration, 
and occasional pectoriloquy, heard between the 2d and 
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4th ribs, on the left side, about two inches from the ster- 
num. Sound on percassion pretty good. Posteriorly, 
respiration is bronchial, on the left side of the cbest 
Sound of vesicular respiration obscure, with distinct so- 
norous, sibilou*, and mucous rales, heard especially un- 
der the ríght clavicle, but generally over that side of the 
chest 

24th, Had a severe attack of diarrhoea yesterday ; gra- 
dually sank, and died late last night. 



25th, Examination. — There were tubercles in various 
stages in both lungs ; farther advanced and most nume- 
rous towards the upper parts. The left lung was almost 
entirely a mass of disease, being in general closely stud- 
ded with tubercles. Those at the upper part had broken 
down and formed caverns, some of which were lined 
with a smooth membrane ; ali contai ned some broken 
down tubercular matter. The externai parietes of one 
large cavem were very thin, and adhered to the pleura 
costalis at the upper part of the left side of chest, where 
the cavernous rale and respiration had been heard. 

There were caverns in the upper part of the right lung 
likewise, but these were not so large, and contained more 
fluid matter; they were also deeper in the substance of 
the lungs. The bronchi were redder than natural, and 
contained much muco-purulent fluid. 
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Remarks. — The cavernous rale, respiration, and pec- 
toriloquy, heard so distinctly between tbe 2d and 4th 
ribs of the left side, were caused by, and indicated, tbe 
cavem mentioned as adbering so closely to the paríetes 
of the chest. The bronchial respiration heard behind, 
was probably owing to the accumulation of tubercular 
matter there, and the vicinity of the caverns. 

The catarrbal rales heard over the right side of the 
chest, were caused by the state of the bronchi, these ha- 
ving contained much mucous fluid. 



CASE XXII. 



PHTHISIS. 



A. H., a woman, »t. 37, July 17. 1829. — Is much 
emaciated. Skin sallow, hot, and dry. Tongue clean. 
Much thirst. Bowels open. Pulse 120, soft. Appetite 
impaired. Sleeps pretty well. Sweats much at night. 
Frequent severe cough, accompanied with profuse muco- 
purulent curdy expectoration. Breathing quick. Occa- 
sional shooting pains in the chest. Palpitation on the 
slightest exertion. Lies easiest on the right side, cough 
being less frequent in that position. 

Has been subject to slight cough and expectoration for 
many years, with occasional pains in the chest. Six 
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itl* ago the expeetorated a oonâdermble quanthy of 
falood. Her oomplainta háre beeome moch aggravated 
jrithin the ktt aix wèelnu witk sraai anaciaftioiL 

18tfa^ Cough and aineoto Fatiou dimiaUiaiL Rreath- 
ing hmriedL Po)ae 9& CãrecnoQa ratpirafciop, cough, 
nle, and pectoriloquy, èktintúf*hmwà randor the right 
clavicle, towarda ita tUrnal otraaityi Saund of vcá- 
«alar napiraftioa m lowor pari rf *ight áiieiof Am^v^ 
lh^faÍDt;oDlaft«id»tohnJJyn|ft^ ... 

Some mucous rale, ámcHHitiiigto cavnfao^ heard ú*- 
der the left claride. 9 

Slat, Slight «edema of fcanf» ind foet. Pulaequkk, 
and small Breathing frequent. Cough aad expectora- 
tion continue. Sweata much. 

4th August, Became gradually weaker, and died yes- 
terday evening. 

A few days before her death the stethoacopical indica- 
tions were as before noticed* 



5th, Examination. — About the middle of the uppér 
lobe of the right lung, there was a large cavity, contaia- 
ing a small qnantity of purulent fluid (See Plate VL) 
The parietes of this cavity weré generally firm ánd 
semicartilaginous, with the usual soft mesabnue ^Wyy r wg 
to them. Here and there, however. tabmnkfr; 
projected through its walls. Jíine.ô 
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which would Lave admitted a crow quill 9 Were observcd 
on tbe surface ôf the cavity, and most of them were di»- 
tinctly traced to a bronchial ramification* 

For tbe extent of several inches, the parietes of Úm 
.cavity were only about one-reighth of ag inch in thick- 
ness, where the cavity approached nearest to the surface 
of the lung. The substance of this lung nearly ali around 
was somewhat condensed ; and here and there, at other 
parte, small cavities were noticed containing tubercular 
matter. About the middle of this lung, there was an 
'extensive depositipn of semitransparent granular tuber- 
cular matter, intermixed with which there were several 
•tubercles, further advanced, and of a yellow colour; 
^while at some places small cavities were observed con- 
-taining broken down tubercular matter. There were 
*eomparatively few tubercles in the lower part of this 
~4uBg. These oceurred in distinct groupes, and were 
much íarther advanced than many much higher up the 
lung ; many indeed were on the point of softeoing. This 
lung adhered slightly at its upper and back part to the 
pleura costalis. 

In the left lung, there was a cavity about half the size 

* of that in the upper part of the right, but in a similar 

situation, of the same strueture, and nearly filled with a 

purtilent-looking fluid. The lung around was much 

condensed with tubercular deposition. About the upper 
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part of the lower lobo there was anotber cavity, larger 
than the former, containing much softened tubercular 
matter, and having very ragged edges. Throughout this 
lung there was much tubercular matter in ali stages, 
chiefly in the upper part of the lung, but present in 
patches in the lower part also. The upper and back part 
of the left lung adhered to the pleura costalis. 

Remarks. — It is not very common to find so many 
signa of the existence of a cavem combined, as in this 
case ; when this circumstance occurs, there is not more 
sure evidence of the existence of a cavern. 

The faint sound of the vesicular respiration in the 
other parts of the right lung, may have been owing to 
the quantity of tubercular matter, which was consider- 
able, and more profuse than in the left, where the sound 
of respiration was tolerably good. The cavernous rale 
heard under the left clavicle was caused by the cavern 
found in that situation. 



CASE XXIII. 



PHTHISIS. 



J. S., a man, aet. 23, July 10. 1830. — Has frequent 
troublesome cough, with frothy muco-purulent expecto- 
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ration. Lies easiest on the right side, cough and expeo 
toration being increased when he lies on the left. Res- 
pirations about 40 in a minute. Pulse 130, weak. Ap- 
petite good. Is affected with diarrhoea and profuse night 
sweating. 

States that about two raonths ago he was exposed to 
wet and cold, and to this he attributes his present ill- 
ness. 

Does not recollect having been subject to cough be- 
fore this time, except occasionally, and very slightly, du- 
ring winter. Has had occasional violent pain in left side 
of chest, of short duration, for which he was once bled, 
and has had no return of it since. Never expectorated 
blood. Emaciation great. 

11 th, Cavernous rale, and cavernous respiration, with 
somewhat of the amphorique character, heard distinctly 
and loudly over almost the whole of the left side of chest, 
especially over its anterior and lateral portions. Imper- 
fect pectoriloquy heard on various parts of that side. 

Some cavernous rale, with bronchial respiration, heard 
under the right clavicle» Percussion somewhat duller 
over left than right side. . Breathing still short and fre- 
quent. Pulse 130, small, and weak. 

13th, Continued to sink, and died yesterday about 
4 p. M. 
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Exatxmation 45 hours qfler death. — The left lung àd- 
liered univertally to the pleura coetalis. A very con- 
tiderable portion of tliis lang was occupied by tubercu- 
lar excavations of various gizes (See Plate VII.) 

In the middle of the lang, and close to its anterior and 
lateral surface, thère was a large irregular cavity (atf), 
the walls of which were rough with the projection of 
many tubercles, but generally covered with the usual 
soft membrane, which, on being removed, displayed a 
eomparatively dense surface. 

The cavity comnranicated freely with the bronchial 
tubes. 

At the apex, as well as m other parts of this lung, 
there were several smaller caverns, of diíFerent sizes, 
but of much the same strucíure as the one described. 

The portions of lung not occupied by the cavities con- 
tained many groupes of tubercles, in diíFerent stages. 

The right lung did not adhere quite so much as the 
left. At its apex there were two small cavities, very 
like those at the apex of the left ; and the rest of the pul- 
monary strueture contained many tubercles, in diíFerent 
stages. This lung, however, was eomparatively healthy. 
The bronchial tubes in both lungs were redder than 

usual. 

The lower part of th' m, the ileum, and caput 

ccecum coli, were exan Sund to be the site of 
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many tubercles, aud numerous ulcerations, especial! y 
towards the lower end of ileum aud caput ceecum. From 
the lattor the mucous membrana was almost entirely ul- 
cerated off. 

Remarks. — The eavities in the left lung were indi- 
cated by the cavernous rale, respiration, and imperfect 
pectoriloquy heard there. The latter was probably im- 
perfect, in consequence of the great gize of the exeavation. 

The respiration was. remarked to have somewhat of 
the amphorique character, which doubtless was owing to 
the great size of the exeavation* 

The bronchial respiration and cavernous rale, heard 
on the right side, aro to be attributed to tlie compara- 
tively small size. of the eavities found there. 



CASE XXIV. 



PHTHI8I8. 



W. S., a man, «t. 25, January 20. 1880.— Has had 
cough with expoctoration for five months ; never had 
pain of chest. Cougli still froquent, and expectoration 
muco-puriform ; both much diminished of late. Some 
pain of throat at commoncement of illness. 
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States that two or three months ago he could not lie 
on the left side, in consequence of cough and dyspncea. 
He can now, however, lie easily on either side. Some 
weeks ago had night sweats, and some dyspnoea ; these 
are now gone. 

Expectoratíon is reported to have been at one time 
very copious, and yellow ; but never mixed with blood. 
Tongue clean. Bowels open. Pulse 80, soft. 

21 st, Received a kick from a borse on tbe left false 
ribs some months ago, sincè which, cough and expectora- 
tíon, to which he was previously subject, have increased* 
Sound of respiration on the left side generally, faint, and 
absent in some points laterally. Mucous and sibilous 
rales heard generally over that side. Respiration over 
the posterior part of right side, puerile. Some sibilous 
rale anteriorly. Respiration nearly natural in frequency. 
Pulse 88, sharp. 

22d, Breathing easy; cough diminished. Pulse 100, 
sharp. Sound of respiration over left side generally, im- 
proved ; rales às yesterday. Expectoratíon still copious, 
and partly puriform. 

4th Februarj r , Rather more cough. Expectoratíon 
mixed with a little blood. Some sweating. Pulse 100, 
soft. 

25th, Pain of the right side of chest since yesterday. 
Sibilous rale is still heard. Sound on percussion good. 
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Cavernou8 rale occasionally heard, espocially on cough- 
ing, in the supra spinal fossa, in axilla of riglit side, and 
under clavicle. Voice weak. Amphorique respiratiou 
and cavernous rale heard under the left clavicle. Mu* 
cous and subcrepitating rales heard generally over the 
left side of chest Pulse 120. Otherwise as before. 

Ist March, A good deal of sweating this morning ; 
emaciation consideráble. Amphorique respiration less 
distinctly heard under. left clavicle, but cavernous respi- 
ration and rale, especially on coughing, are heard on left 
side of chest. Cavernous and catarrhal rales heard as 
formerly over the whole upper, anterior, and posterior 
part of right side. Pulse 120, soft. Voice continues 
very weak, and hoarse. 

õth, Some pain referred to the larynx. Amphorique 
respiration continues to be heard, though less distinctly, 
under left clavicle. 

Died on the lOth. 

12th, Examination. — The left lung adhored, by mcan» 
of its pleura, to the pleura costalis, by cioso firm adhe- 
sions. There were a few old adhesions at the upper part 
of the right lung also. Both lungs contained many tu- 
bercles. 

At the upper part of the left lung, and occupying 

about one-fourth of this organ, there was a large tubor- 

o 
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cular cxcavatioii (Seo Platc VIII.) Several firm con- 
dcnscd hamUs woro strctchcd across this cavity. Its walls 
wcre of a tolerablv firm texture, and here and there tu- 
bcrc-ular inattcr was obscrved projecting from them. The 
cavity rommunicatcd frccly with the bronchi. 

TIiík cavity containcd a considerabl* quantity of a 
greyish-looking fluid, apparently oomposed of broken 
down ttibcrcular and purulent matter. There were seve- 
ral small eavcrns at the upper part of the right lung. 

The pleura costalis, and that covering the diaphragm, 
liad a distiuct fibro-cartilaginou» covering. • 

Bemarks. — The most remarkable featurein this caseis 
the largo sizc of tlio cxcavation in the left lung, which 
was of Biich dimcnsions as to cause the development of 
the amphori({iic rcspiratiou. Tlie cavernous rale accom- 
panying it was owing to the fluid and air which the ca- 
vity contai iiod. 



CASE XXV. 



PHTHISIS. 



M. H., a woman, aet. 24, June 23. 1829.— -Haa sovere 
cough, excith>g pain of chejst, and aceompanied wkfc 
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piou8 expectoration. Slecp dinturbed. Night swcating. 
Flushing of the hands and feet. Muoh thirst. Bowels 
loosc. Tongue wliite and tremulou». Pulse 108, small. 

Is reported to have beon subject to cough for about 
nine months. Catamenia absent last four months. 

Ist July, Cough frequent, and aggravated at night. 
No diarrhoca. Pulse frequent. 

18tb, Bowels rather loose. Pulse 100. Cough not so 
frequent. Complains of weakness. 

24tb, Cough very severe, causing pain of breast. Pulse 
100. 

8 lst, Pain of abdómen, and, some blood passed by 
stool. Pain at the lower part of sternum. Pulse 104. 

6th Áugust, Cough frequent ; was lately attacked witli 
rigors* Bowels regular. 

19th, Diarrhoea, with severe griping pain. Cough 
very frequent, and expectoration profuse, muco-puru- 
lent. 

29tb, Cough very troublesome ; oceasionally expecto- 
rates a little blood, and sometimes small masses of a 
black-looking matter, and chalky consistency. 

3d September, Cough very troublesome ; expectoration 

very profuse, muco-purulent and flaky. Lies principal- 

ly on the right side, but some weeks before this time she 

lay generally on the left side. Distinct pectoriloquy and 

eavernous rale, with occasional cavernous respiration, 

o 2 
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beerd onder the right etaride; rapiration pretty natural 
bdow this. Ca ver none rafe, with haperfeet pectoriloquy, 
beerd ander lhe laft darida. 

Mfc» Breething very diSealt Moch merme of the 
*«»~i«is«» Pulse 190^ fcefale. Diarrha» and cough 
continue. Pcrcn— ion ©ver the anterior part of both 
sides of lhe ebest good ; rather durar on the left mde tbai 
on lhe right, under lhe davide. Stethoocopkal indica- 
tiomi on lhe righl sido as bafore, and abo on the left, 
with the addition there of amphorique respiration, which 
is heard over a large extent at the upper part of. the 
right «de, chiefly anteriorly. . This eonnd ia moet dis- 
tinct during deep inspiration. 

6tb, Breathing extremely difficult Diarrhoea con- 
tinues, with emaciation. Lying on back causes a sense 
of suffocation. 

8th, Died this morning. 

9th, Examination. — Títere were several firm adhesions 
of the lungs on both sides to the pleura costalis ; some 
of these, on the left side, were quite cartilagirious for the 
space of several inches. 

About the middle of the upper lobe of the right lung 
there was a large cavity, with smootb, and at some places 
semicartilaginous, walls, lined with an irregular soft 
membrane, and communicating with the bronchi by Be- 
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veral openings, capable of admitting a goose quill. The 
anterior aspect of this cavity was very near the surface ; 
it was surrounded by condensed pulmonary texture, with 
faere and there a few tubercles in different stages. Tbere 
were likewise several smaller cavities, of a similar stroc- 
ture, in this lobe : a considerable portion of it, however, 
was quite healthy ; and, with tbe exception of groupes of 
tubercles here and there, in different stages, and a few 
small cavities, the lung elsewhere was tolerably sound. 
There was a patch of tubercular infiltration in the lower 
portion of this lung. 

The left lung was very much diseased (See Plate DL). 
Ite upper two-thirds were converted into a large irregular 
cavity, or, more oorrectíy speaking perhapB, into several 
irregular cavities of different gizes, communicating very 
freely witb eacb other and with the bronchi. These ca- 
vities were exceedingly irregular at some places, with 
tubercular masses projecting from their walls, and having 
bands of condensed pulmonary tissue running across 
from side to side ; in general, however, they were the 
same in structure as tbat in the right lung. 

The lower third of this lung was comparatively sound ; 
it contained, however, a considerable number of tubercles 
in different stages. This lung sank in water. 

The only portions of the intestines examined were the 
caput csecum coli, vermiform process, and extremity of 
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tlie il ff »— *| and theee pneenfted thoffettomog aôManãoet. 
Ou eaeh flMnwin tmnl imgàhr dbtt% wkk de» 
rafeed edgea» wfaioh mnbé lo hm féniftrden 1 the mu* 
and Mwnlar coata» li n medi aa fifr wklrin the ih* 
valva, ai the «ktrcBity tf tka ilevm, the» was a 
rwy large iiregniar «kfat, atorip two iáehei In lôngA» 
with elevated edgea» Ai+naá 4hé edge of : tU* nket^ « 
well as elacwhare, tkert *mé «mil tostarei *» jtaeatef 
whkfc had a yellew peimt ia the cefatafc . Ai the meai 
extremity of the fwnnirooB, prateai} lhen wao jusethet 
large nlcer of a similar deecription. .- : 

ifeerarAt.— The «BetiOvt oavcrnoas rale^fecterilf afi 
and occasional cavernoue respirado», heavd in ihe npper 
part of the right lung, were canaed by, and indioated, the 
caverna found on examination. The pectoriloquy, heard 
on the left side, was imperfect, probably in consequente 
of the great size of the cavity ; whilé ihe diatinct an- 
phorique respiration was cansed by, and indicated, lhe 
great extent of the excavations found on dkaeetiòcu The 
sound on percossion was clearer on the left than On the 
right side ; and this is to be acoounted for by tbe preeence 
of the large cavity mentioned, which coatained little K- 
quid, but a considerable qnantity of air. The taberealar 
deposhion in the right lung rendered the percusskra 
there duller than on the left side, in conaeqnenoe of 
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which the cóntrast between the tWo sides was height- 
ened; but the left was by no means clearer than natural. 



CASE XXVI. 



PHTHISIS. 

J. M., a mau, aat. 85, August 12. 1829. — Has mach 
cougb, with expectoration. Dyspnoea. Countenance 
^anxious. Face slightly cadematous* 

Left side of chtst sounds dull on percussien below Úm 
nipple, and o ver nearly ali the posterior part. Raspi* 
ration indistinct o ver the same extent. AU the right side 
sounds well òn pereussion. The respiration generally 
is nearly natural there, but the sonorous rale is ocgmmou» 
ally heard. Indistinct pectoriloquy is heard under the 
left clavicle. 

Expectoration, muco-purulent, flaky. Has been ill 
for a long time. About three months ago, tolerably dift- 
tinct pectoriloquy was heard under the left clavicle; 
and, besides the pectoriloquy, there was obscure cavem- 
ous cougb, folio wed by a aound of fluctuation under the 
left clavicle ; at that time he lay chiefly on the left side. 

Was attacked about íive weeks ago with diarrhoea, 
and occasional rigors, folio wed by ilushing and sweating. 
Has become much emaciated. Is reported to havc been 
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beung dmoat antfrdy oondeneed, atad unfit Cor the per- 
formance of it* í nnetioto. Thk cavity, or, in other words, 
th» eotnpreeeed and exeavated lung, adbered firmly <m 
ali tidas to the pleura eoatalii and nediáatímim* The 
irachea and bronchi jrere in Úm «aae ¥617 large, king, 
ctpecially in the, left lun& ahoat twiee the nanai sta, 
nnd, in the «ame lang, mueh tfeddetf than usnaL 

The great left branch of the pulmenary artery wm 
completely blocked up hy an oblong fihripõna mas 
(Fig. 2.) On the aide of thie there waa a amall opcn- 
ing, leading into the interior of the mass, whioh itaelf 
waa fonnd to he filled with pornlent aatter, of a green- 
ish hne, similar to that in the large cavity* Ita parietee 
were thin, and rather roogh internally, but very smooth 
externally. Many smaller branches of this vessel were 
obliterated* Àt the extremity of a pretty large one, and 
projecting into the large cavity in the left lung, an irre- 
gular fibrinous body was found plugging up the extremity 
of the vessel (Fig. 1. & 3. a). None were found to open 
into the cavity. 

The mucous membrane of the large intestines, and the 
lowcr part of the ileum, were ulcerated here and there. 
At the lower part of the ileum, there were many small yel- 
lowish, elevated, tubercular-looking spots, intermixed 
with small ulcerations. The intestines. were more dis- 
eased at the lowcr end of the ileum, and at the caput 
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cular excavation. Externally, at .this place, the lung 
was drawn inwards, causing an indentation on its sur- 
face. On cutting into this part, two cartilaginous bands 
were distinctly seen, which probably hád at one time 
formed the walls of the excavation. 

Thefe were a few tubercles, in various stages, in the 
npper lobe of the right lung also, but very few in the 
lower part ; indeed a very large portion of this lung was 
quite healthy. 

The bronchi were redder than natural, and contained 
much mucus. 

• The left lung was much diminished in size, and con- 
verted into one large irregular cavity (See Plate X. 
Fig. 1.), containing air, much muco-purulent fluid, broken 
down tubercular matter, and scveral loose earthy concre- 
tions (bb). Many firm bands were stretched across 
•this cavity, chiefly from the parietes to the centre. . Its 
walls were generally firm, and of a structure similar to 
those in the cavity of the right lung, with here and there 
rounded projections of tubercular matter. At many 
places the walls of this cavity were hollowed out into 
smaller excavations, which freely communicated with 
eaçh other, and with the common cavity. There were 
an unusual number of Communications with the bronchi 
throughout this extensive excavation. Very little of the 
pulmonary texturo of this lung was pcrmeablc to the air, 



218 ON AUSCULTATION. 

bcing ulmost cntircly condensed, and unfit for the per- 
formance of its function. This cavity, ar, in otber words, 
the comprcsscd and excavated lung, adhered firmly on 
ali «ides to the pleura coetalis and mediastinum. The 
trachea and bronchi were in this case veiy large, being, 
espccially in the left lung, about twice the usual size, 
and, in the same lung, much redder than usual. 

The great left brandi of the pulmonary artery was 
completely bloeked up by an oblong fibrinous mass 
(Fig. 2.) On the sido of this there was a small open- 
ing, leading into the interior of the mass, which itself 
was found to be íilled with purulent matter, of a green- 
ish hue, similar to that in the large cavity. Its parietes 
were thin, and rather rough internai ly, but very smooth 
externally. Many sinaller branches of this vessel were 
obliterated. At the extremity of a pretty large one, and 
projecting into tlic large cavity in the left lung, an irre- 
gular fibrinous body was found plugging up the extremity 
of the vessel (Fig. 1. &3. «). None were found to open 
iu to the cavity. 

The mucous membrane of the large intestines, and the 
lowcr part of the ileum, were ulcerated here and there. 
At the lowcr part of the ileum, there were many small yel- 
lowisli, elevated, tubereular-looking spots, intermixed 
with small ulccrations. The intestines were more dis- 
cascd at the lowcr end of the ileum, and at the caput cae- 
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cura coli, tlian clsewhere, as appcars to bc most usually 
the case. 

Remarks. — The dull sound on percussion, and indis- 
tinctness of vesicular respiration, indicated a morbid state 
of the left side of the chest, while the obscure pectoriloquy 
and cavernous cough, followed by a sound of fluctuation, 
heard under the left clavicle, indicated theexistence of a 
large excavation on that side, containing air and liquid. 

The pectoriloquy was probably obscure, in eonsequence 
of the extent of the excavation, together with the wealc- 
ness of voice. 

Pectoriloquy and cavernous rale heard under the right 
clavicle, were proved to havo been owing to the exist- 
encé of a cavern in that situation ; the pectoriloquy was 
indiBtinct, probably in eonsequence of the great weakness 
of his voice at the time. The otherwise comparatively 
sound state of this lung was indicated by the signs meu- 
tioned, namely, natural sounds on percussion and during 
respiration. The macus in the bronchi, and the state 
of the mucous membrane of these, raay account for tho 
sonorous rale occasionally heard. 

The librinous plugs mentioned are comparatively rare, 
and shew beautifully the efforts of nature in repairing 
injuries in the living botly, or at least in preventing tlio 
otherwise immediately fatal ciFccts of such. 
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CASE XXVII. 



PNEUMOTHORAX 



O. M*, a man, «t. 25, November 20. 1829. — Has mucb 
cough, with profuso expectoration of a frothy muco-pu- 
rulent matter. Coagh and deep inspiration excite a dali 
pain at the anterior and lower part of the right side of 
thorax, and in the right hypochondrium, where pressure 
likewise causes pain. Respirations 82, performed with 
little movement of thorax* Pulse 114, small and sharp. 
Skin hot. Tongue florid, moist Thirst. Appetite im- 
paired. Sweats at night 

States that cough and expectoration began about six 
months ago, after exposure to cold, during convalescence 
from measles, and was attended with much expectora- 
tion of blood. 

About six months ago had a sudden attack of increased 
difficulty of breathing, with pain across the . upper part 
of chest, wbich continued for a considerable time. A 
few days ago was attacked with the present pains ; which 
have since abated a little in severity. The right side of 
chest appears rather fuller, and moves less on respiration 
than the left. 

26th, More dyspnoea in the night, and sweating this 
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morning. No roturn of pain of the sido. Pulso very 
frequent and soft. Skin rather cool. Loss expectora- 
tion. 

27th, Breathing continues difficult, and ho cannot lio 
down. Cough still frequent; rathor moro expectoration. 
Pulse small and frequent 

28th, Dyspnoea and cough urgont during tho night ; 
less expectoration. Breathing oasior this morning. 
* SOth, Yesterday evening pulse was about 90. Breath- 
ing not more difficult, but it bocamo worse in the night, 
without increase of cough ; and ho died at soven this 
morning. 

A few days before death the following was the state of 
the chest, by percussion and auscultation. The am- 
phorique respiration was heard over a space extending 
about three or four inches around the right nipple, and the 
sound, on percussion there, was tympanitic ; but below, 
laterally and posteriori y, the sound was quite dull on 
percussion. The vesicular respiration was absent ali 
over this side of the chest, but the bronchial was present 
in the region corresponding to the root of the lung poste- 
riorly. The sound, on percussion over the left side, was 
comparatively natural, and the puerile vesicular respira- 
tion was generally heard over that side. Fluctuation 
was observed in this case, on succussion, in the right side, 
both before and after dçath. 
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Dee. 2. }lratninfttioii.—Tlie riglit ride of Lhe ches! * 
fuund (o centain about tweuty ouncee of purulent 1 
ter, and eoroc air, which waa heard to escape in 
whcn the ravity wiu opened, and th» correaponded lu th* 
place where the umphorique respiration waa beard. . Th* 
pleura pulmonalis and costalis were oovered with a dente, 
thick layer of lyrâph. At the upper part of the cavity 
there waa an irregulwly rounded opening througl the 
layer of lymph and aurface of lung, having much the ap- 
pearanoe of a email tubercular cavem, which had fcurst 
into the cavity of tlie pleura. Through an opening in the 
centre it communicated with a Bmall cavity, evidenlly 
tubercular, and, by another opening, it communicata i by 
a toTtuouB coursc, with the bronchi. 

The cavity or aperture mentioned waa not very di .■ . 
but míght eatiily liave admitted the extremity of the fore- 
finger or tbumb. (See Pia te XI. Fig. 1, a.) 

Botli lunge contained much tubercular matter in va- 
rious st ages. 

Remarks. — The clear sound, on percusrion aroond the 
rigbt nipple, indicated tlie existence of air, while the duJl 
sound below, laterally and posteriorly to this, denotei! 
the presence of something morbld, which in this caae was 
proved, by the euceussion, to have been flnid along with 
air. The amphorique respiration proved the existem ■<■ 
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of an opening, commuiiicating with tho cavity containing 
the air, and tbe broncbi. The metallic resonanco was 
absont, probably in consequenco of the smallness of the 
cavity containing the air, which was much less than is 
umal in pneumothorax, and unable to yield sufficient re- 
■onance to cause its development. 

There was bronchial respiration about the root of the 
lung of the right side, in consequence of this lung being 
pressed against the mediastinum, so that the vesicular 
structure could not be expanded, and, in fact, bronchial 
respiration only could take place, 

The puerile vesicular respiration heard in the left lung} 
indicated its increased action and comparative soundness, 
though, at the same timo, it contained many tubercles. 

The right lung contained so much tubercular matter, 
that it could not be much reduced in size by the liquid 
and aêriform effusion ; so that, though the quantity of 
fluid was small, the space occupied by the air was alse 
small. 

CASE XXVIII. 



PNEUMOTHORAX. 



J. M., a wornan, set v 22, unraarried, Feb. 28. 1880.— 
esmration hurried ; chiefly abdominal, and about 40 in 
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• admite. Complains of serve pain in tkeright htfe- 
rior lateral ngien of chest, and oAfr the ■—ipi^ o©: 
BMinwIly Jartiag aeross to th© kft sMa; iriortjasuJ bf 
eòqg hl ng, pi èss tno , and fidl in s p t mt isn. Haaa sfcort» irj, 
eoogh* oecurring in paroxysn% wiftnasÉnft^tMMKiobêasaf 
«.- ,-*»-««. ^«M^ 
monaut oo pwenanoo, and, b Ai filafiú par*», it af- 
fcrik • hòllòw and tympmfefc atopiV : Tl» ráapktâmj 
anmnor » lood over «fc» kft rife </ th» ckk*, aúnil 
with mrâras and. sotarapitating i*laa* . In tha iMfaiòi 
lateral portion of the rifkt »do àf. ehest «fa^neWB» r* 
jsoanée is heard. . 



i • 



Hér extremities aro cold; and fcas total Idas of appe^ 
tite, with náusea. Boweb open. Tangos Jnmd, white. 
Pulse smaU, and indistinct States thaithe presentis 
the first pectoral affection from which she haa ovei" suf- 
fered, and ascribes it to expoenre tooold. : Three wéeks 
ago, after a fatiguing journey, she first experienced paia 
in the side, with cough. The pain, whieh waa first felt 
immediately under the right mamma» after a short time, 
eztended itself lowèr down, and the oongh hename gra- 
dually worse, with difficult respiration; ali the symptoms 
progressively inoreased until the 2ôth, when she for the 
first time had recourse to medicai advice, and waa Med 
largely ; since which the pain has been rather.less acate» 
but more permanently fixed in the situàtkm described» 
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The expectoration, which, at the commencement of 
lier illness, was very scanty, has rather increased within 
the last few days ; it has never been tinged with blood. 

lst March, Pain unmitigated ; lies always on the right 
side. Respirations 44, laborious. Expectoration very 
scanty, transparent, tenacious. Action of heart jarring, 
and the apex distinctly felt between the 6th and 7 th ribs. 
Pulse 140, small. Right lateral portion of chest, while 
she is lying horizontally, is remarkably sonorous on per- 
cussion, but becomes quite dull when she sits up. To- 
wards evening she became quite exhausted ; surface and 
extremities cold ; breathing more laborious ; and she died 
next morning. 

The right side of chest was more prominent than 
usual. 

3d, Examinatim. — In the right cavity of the pleura were 
about five pounds of sero-purulent fluid, containing many 
flakes of lymph, and much albuminous effusion ; there 
was likewise a considerable quantity of air, correspond- 
ing to the tympanitic portion of chest. The pleura costa- 
lis and pulmonalis were universally coated with recent 
lymph, which was easily separated at some places, ex- 
posing an organized irregular vascular layer beneath, the 
result of some former pleuritic inflammation. 

The right lung was compressed into a very small bulk, 
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and lay against the spino and mediastinum, firmly bound 
down by the effusion of lymph. At the distanoe of nearly 
one-tbird from the apex of the lung posteriorly, there 
was an opening into it about a qoarter of an inch in dia- 
meter, and with ragged edges (See Plate XI. Fig. 2. a a). 
This, on examination, was found to lead into a considerable 
cavity, having the appearanee of a tubereular excavation, 
with irregular parieteg, and commonicating freeJy with the 
bronchi, particularly by one large branch (Fig. 2. ò). Ib 
various parta of this lung, the substance of wbich gene- 
rally was healtby, thongh condensed and containing no 
air, there were several rounded tubereular masses of dif- 
ferent sizes, having exactly the same strueture as some of 
the irregular masses on the walls of the cavity mentioned. 
The left lung adhered by means of its pleura to the 
pleura costa! is, and general! y presented the effects of in- 
flam mation, being in several places in the first stage of 
hepatization, and otherwise in a state of sero-sanguino- 
lent infíltration. 

Remarks. — The loud sound on percussion, and presence 
of the metallic resonance, proved the existence of the 
pneumothorax. The cliange of sound on percussion, by 
change of posture of the trunk, indicated the presence of 
fluid. The suberepitating rale, in this case, existed along 
with, and is to be attributed to, the inflammation of the 
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left Iting, which the oxamination proved to liave ox- 
istod. 



CASE XXIX. 



PNEUMOTHORAX. 

S. F , a man, oet. 39, April 8. 1830.— Has frequent 
eough, with, in general, a moderate expectoration of 
muco-purulent appearance. When he lies upon hU right 
sido, which he can do witliout uneasiness, bis expectora- 
tion becomes very copious. To avoid the inconvenience 
of this he lies u|K>n his left side, exeept for a few minutes 
in the morning and evening, at which times he turns to 
his right, and with frequent coughing discharges a largo 
quantity of muco-purulent matter. For some time prc- 
víoub to this evacuation, his breathing becomes difficult, 
and it is relieved by the discharge mentioned. Some dys- 
pnoea, however, is always present, although not to a great 
degree. A loud splashing or fluctuating sound is pro- 
duced by succussion of the trunk, and there is a marked 
dulness on percussion at the lower part of left side of 
chest, when he is in the erect posturo. 

When the body is bent forwards, and percussion made 

in front, about the 6th rib, the sound is dull and flat ; 

p2 



rog ; more so tlian 
rever, give* alnwst 






c to (ht>w parts of the 
. aiW of pcrru*ew>D is clear, 
t aaJ metailic rceonance are 
at Ac aaterior part of eliest, 



»" «ib aadíble nt inlervals. 



■ »«v A* kft sil* of chest. 

C% Ar jya»— tor cal» «f tW ctat, respíration is loudcr 
Aam aaaaml aa ua»l»» m part» b** ** ■•* «Aerwise diffe- 
nmt Braan * «Mi» rf h*aJA : Am, pTMBO n is some- 
wbat JwJU wiA MtKv«s rak. 

Tbw atf*M* vi A» hwirt k pereeived to Ae riglit of its 

MtfUrwl (KMUtioM. 

Persatres at tttues, Wt M arvJfusehr. Ho «-eis natural. 
Rrapirations 3t> ia * uaiiiute. Pua» 1IW, of moderate 
strngth. Is mura vsaarâtfed. 

States Aat about Sv* wwtlb agv he was exposed to 
coM and wet. Th« dav after Ais be became affectcd 
with severe pam orer the left side of chest, with cougb 
and expectoration of a blnish appearanre, and viscid. 
TVo or tbree days aíícrjfrj^ atlacfe lie was sensible of 
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wliat he cullcd " a gurgling sound," proccediug from tlio 
left side of IiÍh cheNt upon changing the positiou of his 
body. At this timo, when he lay upon his right «ide, ho 
had a feeling of a wcight in hiu chest, hh of a heavy body 
from the left «ide pressing down upon the right, and 
rcndering his breathing difiicult. lie continued in this 
state for about threo montlm ; at the end of thiH period he 
suddcnly, and for the firHt time, expectorated in large 
quantity a matter of Himilar appearance to that which he 
at prcHent discharges. During the two months which 
liave elapHed «ince, he lias continued sensible of the 
sound of fluctuatiou in the chest, which he at one time 
compared to that produced by a flask containing some 
water. 

His breathing, lio says, lias been short from childhood, 
but that previous to the period at which the preaent 
affection commcnced, he had no fixed pain of chcst. 
States also that his mother had been subject to asthma- 
tic complaints. 

10 th, Stethoscopic signa as before. Diarrhwa during 
the night. Sweating profuso. 

1 lth, Diarrliaía continues. Perspires profusely. Legs 
are coiiHiderahly swollen. 

18th, Although the symptoms mentioned abovo had 
continued with little remission, he passed a good night, 
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bui liia brealhíng became difficult t<>wardn monuug, anil 
tu- .i ir. I ahoiit 8 nVlock a. M. 

Ur li.nl (K-1-íiM.inully coinpluincHl for some dayB lielorc 
ti ia dcalli of pain iu lhe uhdoUUMi, liut did not meuliou it 
iw \n-iug very severo *. 



posi- 

cdto, 
sligat 



l(Mb, E.MintiKittoit. — TIip bcart and it» append&ges 
'■■ ore ti. mui eomewhal iu the riglit .)!' their untural 
ttnu, beíng diielly bebind the eternum, projecting, 
«ver, r liltle to \U righl. «de. 

The left lung wa« eomproBrad agniust, and adhered 
tho medias) mu iu and spine. Therc was likewisc a si 
adlieaio» to tbe contai parietes anteriorly. 

TIiií pleura invwting the lung, and likewisc tbe pleura 
comulIU, wcre covered over by an irregular and ftoeculent 
intognmeiít of lymph, which adhered with tolerable firm- 
nefw nt eone parta, while at othera it wae softer, eaoly 
removed, and decidedly moro rocont. *■ 

Through tbe layer of lympb,*mnd pleura, títere werc 
eeveral opemngs into tbe lung. Tbe tiro uppermoat com- 
municated with a cavity abeut the sira of a walnut, to- 
ward the apex of the lung, wUab iteelf comiauriicated 
freely with the bronchi ffiee Plate XII. «). 

* We are indebted to our frieiíd Mr Hemdebsoh of the Royal In- 
finnary ftr Uie previotis.hirtory of tfcis cw. 
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Other two openings, farther down the lung, communi- 
cated dircctly with tho bronchi (ft). 

This lung, on being cut into, was found of a fleshy 
consistency, and was without orepitation. 

Both lungs containcd tubercular matter, chiefly in the 
miliary forni, in different stages ; and it has already been 
mentioned that there was a tubercular cavity in the up- 
per part of the left. This was not the case with the 
right, however; but the tubercular matter in it was 
hero and there softened, and in progress to tho formation 
of small caverns. The right lung was otherwise quite 
natural. 

In the left cavity of the pleura there were about four 
pounds of purulent matter ; the remainder of the cavity, 
which was considerable, being occupied by air. 

Reinarkê.— In this case, the sound on succussion, and 
metallic tinkling, were indieations of the existence of li- 
quid and air in the chest, which the examination proved 
to have been been preeent The existence of the former 
was farther proved by the alteration of the sound pro- 
duced by percussion on change of position ; and the lat- 
tOr by the presence of tho metallic resonance. 

The amphoriquo rcspiration was ronscqucnt tipon, 
and proved the existence of communication with the 
bronchi. 



I APM l I.TATION. 



nrti MuriioitAx. 



P. B., n ma», Wl. 85, Augtwt 21. 1829. — Has bceD 
-ulifi-i to cmigli, OfMtantioti, and dyspnwa for a cou- 
■ ni.-i ,' Mc tiine. \Van a few weeks ago seized with severe 
;i 1 1 " at the liiwcr part of the left side of the chest, ac- 
compartia wíili incrcaeed difficulty of bréathing, aDd has 
generally laín upon that Ride sínce. Skin hot. Pulse 
ISO, full and strong. Still com plaina of pain at the lower 
part of the left side of the chest, and th is side is pro- 
trnded, lhe ribs lieíng more distant from each other thaii 
uioal. The left side of cbeat ia, beaides, generally tympa- 
nitic on percuaaion, but particularly ao at its upper part 
Vesicular respíration inaudible. Metallic rescmance is 
very distinctly heard aftcr coughing or speaking. Vesi- 
cular puerile respiration heard in the greater part of the 
right side, and pcrcuseion is duller thcre ' than on left 
side, but apparently natural. Much cough, with pro 
fuse muco-purulent expectoration. Bréathing quick. 

26 th, Still complains of pain' ín the left side of chest, 
ohicfly at the lower part. Metallic resonance not so dis- 
tinct to day. Expectorated some blood yestcrday. 
29tb, Expectoration very profuso. Bréathing hurried. 
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Face flushed. Pulso 120, full, sharp. Still complains 
of pain at tho lower part of the chest. Mo tal lie tinkling 
occasionally heard, without any eflfbrt on bis part, and 
tho motallic resonance distinct after speaking and cough- 
ing, ovor the wholo of tbo upper part of tho left sido of 
chest, anteriorly in particular. Vesicular respiration 
heard near the spine, about the inferior anglo of scapula. 
Puerile vesicular respiration heard over tho right side. 
Left side of chest is little raiscd on inspiration, when 
compared with the right, but still it moves. Action of 
the heart perceived by the stethoscopo more to the right 
than to tho left side of the sternum. 

September 5th, Motallic resonance distinctly heard 
over a large space on the left back, after every syllable 
whilo speaking; most, howevor, on coiighing. Slight 
amphoriquo respiration is also occasionally heard. Ve- 
sicular respiration still heard along the spine on left side. 
Puerile in the other lung. Left side generally sounds 
cloar, but not quite so tympanitic as before, though still 
so at some places. Pain has much abatcd, and the left 
sido of chest moves during respiration moro than for- 
merly, and apparently before the right. Kxpectoration 
still profane. Sweats much. Lies always on tho affect- 
ed side. Pulse freqiient. More cmaciatiou. Is freo 
from pain ; and Iiín breathing in not so hurricd as for- 
mcrly. 
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8th» Feek eomewhat eaeier. MatelKr retooanee diê- 
tinet et lhe inferior angle of kA eeaynfc, Poké fie- 
qnent Skmbot Breathing qukk. 

lltb, Diedlnrtnigbt. 

No examinatkm allowed. 



Aguar**»— Althoagh in thk eeee no eroninetioii wts 
permitted, there ean ba no hMilation in frconomrthg it 
to hare boen a ene of pneumothóraa, witfc lhe pr e oe noo 
efe liquid in the eheet el the «une tine; and the tto- 
thoocopkal rigne wanrant the dkgnoek. 

The tound, on percoeekm, wm londer than netaral, 
while the ooond of vceicukr reeptatioil wae eboent ge- 
nerally over the left nde of eheet» indicating * morbid 
state of the parte. Amphorique respiration was heard, 
indicating the existence of a communication with the ex- 
ternai air, by the bronchi. The metallio resonance was 
present after coughing and speaking, indicating the ex— ■ 
istence of a large cavity containing air ; while the metal-' 
lie tinkling, oceurring without these efforts, indicated th& 
existence of liquid besides; which, we have no doubt>- 
was purulent matter. 

The action of the heart being heard more to the righ ^ 
than usual, indicated the existence of something morbi^ 
in the left side, pressing this organ to the ríght side 
the chest. 
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CASE XXXI. 



PNEUMOTHORAX. 

6. L, a man, aet. 38, July 27. 1880. — Has a trouble- 
some cough, which is usually worse during the night, 
but be has no pain in the chest, except at times when 
tbe cough is very severo. Expectoration scanty and mu- 
co-purulent. He can lie on either side, but says he is 
easiest when lying on the right. Complains of general 
weakness, and perspires profusely during the night. 
Bowols in general rather slow. Tonguo white. Appe- 
tite impaired. Great thirst Pulse 120. Skin hot. 
Emaciation considerable. 

Reports tbat bis complaints commenced about six 
weeks ago, after exposure to cold and wet. 

28th, Sound of vesicular respiration heard, general ly 
faint, over both sidos of the chest. Sound on percussion 
good. 

August 7th, Yesterday he suddenly becarae affected 
with severo pain in tho loft shouldcr, and ex tendi ng 
down that sido of chost, accompanied with diíBculty of 

breathing. 

21st, Percussion over the anterior part of left side of 
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SSgfcl taffmg spon Um ekri açudaras naetaltic re- 
«Mianrr, vrbjdi ■> dartmetly aadible- ou th* opplicatioa of 



i fraqnent, bat he expcricncea very Kttk 
Palae frequent and soft. 

24th, Metallic tiukling beard occasioiuJly ou left side 
of cbeat, withoat any effort on liis part. Mebillic re- 
«raance heard aa before, alter coughing, and, for tbe 
moat part, after every word or syllable he ntters. 

Action of the heart cannot be felt by the hand, bnt is 
distinctly heard between cartilages of the 3d and 4th ribs 
on right side. 

Sound of respiration heard ovcr right side ratber pne- 
rile. Cough not very troublesome ; expectoratíon muco- 
purulent. Pulse 112, small and soft. Skin hot. Lies 
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occasionally 011 tlie left side, but prefers lying on lho right, 
which lie most usual ly does. Emaciation increasing. 

30th, Febrile eymptoms abated. Pulse 92, soft. Res- 
pirations 24 in a minute. Cough less. Still prefers ly- 
ing on the right side. Has occasional paroxysms of dys- 
pnoea. M etallio resonance and ampliorique respiralion as 
before. States that a few days ago lie heard a " ringing 
sound" in bis chest, after moving himself. 

September 5th, Has been daily becoming more cma- 
ciated and feeble. Metallic resonance heard to-day as 
before. 

6th, Died about 2 p. m. 

8th, Examination. — Left side of chcst still much pro- 
truded, and tympanitic on percussion. Metallic reso- 
nance is easily produced, by tapping smartly with the 
íingers on the sternum ; and it is distinctly heard by the 
application of the stethoscope to the left side of the chest 
at the same time. Succussion elicits the sound of fluc- 
tuation ; and the sound produced by percussion is altcrcd 
by change of position. 

On puncturing the anterior part of the left side of the 
chest, air was perceived to issue ; and, on opening the 
chest, a large space was found occupied by air, corres- 
ponding to the part which had elicited the clear sound 
on percussion. 
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There were likewise about four pounds of sero-puro- 
lent fluid, containing many portions of coagulated lymph 
in the left gide of the chett» The pleura coetalis was 
coated over with a regular soft, sligfatly adherent, layer 
of lymph. 

The left lung was compreesed to a small bulk, and lay 
cloee to the mediastinum and spine, but, except at the 
upper and baokpart, it did not adhere very firmly. The 
pleura pulmonalis waa very alightly coated with lymph. 

At the apex of the lung there was an irregular opening, 
capable of admitting the point of the íinger. This ori- 
fice was found to communicate with a large irregular 
tubercular cavity, which communicated with the hron- 
chial tubes. 

The lung contained tubercular matter, in different 
stages, and was generally in the usual state of carnifica- 
tion which compressed pulmonary tissue is found to as- 
sume. 

The heart and its appcndages lay much to the right of 
their natural situation. The valves of the left side of the 
heart were slightly diseased. 

The right lung was somewhat emphysematous, and 
contained a few groupes of tubercles in different stages, 
but there were no excavations in this lung. 

Remarks. — It is probable that in this case the pneumo- 
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thorax took place on August 7 th, but it wa» not proved 
until percussion and auscultation had bcen mado uso of 
on tho 21 st. The moiallic resonanco heard after cough- 
ing and speaking provod tho presenco of air in tho ohost. 
Tho motallio tinkling, occurring without any efFort, was 
probably causod by tho bursting of a considorable air- 
bell, so that this, as woll as tho succussion, provod tho 
oxistonoe of air and liquid in tho chest. 

The amphoriquo rospiration indicatod tho oxistenco of 
a communieation with tho bronchial tubos. 

Tho rospiration was rathor puerilo in tho right lung, 
and it was found onlv to contai n a fow tuborclos. 

Tho sito of tho hoart accordod with tho ])laco wh oro its 
action had boon heard during life. 

In this caso tho metallic resonanco was producod 
equally by percussion on tho chest during Hfo as aftor 
doath ; proving distinctly, that this phenomonon is de- 
pondont upon tho resonanco which takos placo in any 
considorable cavity containing air. 



CASE XXXII. 



DISEA8E OF THE SEMILUNAR V ALVES OF THE AORTA. 

M. M., a woman, rct. 55, July 13. 1829.— Has occa- 
sional cough, with scanty oxpectoration. Pulso 116, 
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«mall and sharp. Impulse of licart somewliat stronger 
tliaii natural, with diatinct bruit de soujflkt, heard most 
distinctly between the 5th and 7 th ribe, and at the lower 
part of the sternum, forming the firet sound of the hearfs 
action. Breathing quick. General oedema. Urine scanty. 
Dyspmra and palpitation, especially on any unusual ex- 
ertion, and lias occasionally, for severa! years back, been 
affected with these, accompanied with slight oedema of 
legs ; but her complaints have become much aggravated 
during the last five or six weeks. Complexion sallow. 
15 th, Gradually sank, and died about 2 a. m. 



16th, Examination. — There were about cighteen ounces 
of clear ser um iu each side of the chest ; four ounces in 
the pericardium. Lungs contained much ser um. 

There was slight hypertrophy of the walls of the left 
vcntricle. The ventricular surfacc of the larger segment 
of the mitral valve, had several yellowish cartilaginous 
patches here and there. The auricular surface was not 
at ali affected. 

The sigmoid valvcs of the aorta were thickened, cor- 
rugated, and parti y cartilaginous, particular ly at their 
bases, and towards their floating edges. On the aortic 
surface of one of them there was a considerable earthy 
concretion (See Plate XIII. Fig. 1. a). The inner surftce 
of the aorta, in a line immediately above. the fti< 
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valves, and around the mouths of the coronary arterite, 
presented a number of slightly elevated cartilaginous 
spots ; also hcre and there projecting through the inner 
membrane, there were scales of an earthy character. 
Where the aorta begins to descend, there was a con- 
siderable patch of a similar disease : and indeed the ar- 
terial system, so f ar as examined, was generally affected. 
Several of the intercostal arteries were obliterated by 
fibrinous matter. 

The heart otherwise seemed natural. 

Remarks. — The strong impulse of the heart was an in- 
dication of the thickening of the walls of one or other of 
the ventricles ; in this case the left, as is most usual, bui 
it was not to any great extent here. 

The bruit de soufflet was probably caused by the eon- 
traction of the aortic opening of the left ventricle, conse- 
quent upon the presence of the disease of the sigmoid 
valves. 



« 
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vwrni- 

AXB SKMILUKA1 



má 

Urine scmnty and Ugk 
Pd» 74* fali, mmd tal 
Reports tkai the dyspncea ai 
for aboat ten daros. 



âlih. PuW rulU and firm. Urine more copioos. 

ààik* Face «till «edematou*. 

3d July % Some dyspnopm yestcrday. Urine sufficient 
ki quautity. Pulse hard, aiid jarring. 

lôth % CExieroa continues. Pulse as before. 

âôth, CVeasional severe and rather long» paroxvsms of 
dyspiuea. 

26th, Percussion on the lower part of tlie riglit side of 
chest diill, and the souud of respiration is tliere in- 
audible. 

31 st, Dyspncea nir*™ o "d. O ver the whole anterior 
^*H of the chest str h soufflet is heard, aecom- 
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panying the pulsations of the heart, and obscuring the 
sound of respiration in ite vicinity. The actkm of the 
heart is very irregular, and impulse stronger than natu- 
ral. 

6th» Mueh dyspnoea, relieved considerably by the ereet 
posture. Feels exhausted. (Edema increased* Pulse 
104, íirm, less full. 

7th, Díed yesterday afternoon. 

8th, ExaminaÉWTK—There were about súc pounds of 
clear serum in the right side of the thorax. Slight em- 
physema of the right lung at ite anterior edges; but it 
was otherwise natural. Very fittle serum in the left side 
of cliest. Left lung natural. Eight ounces of clear se- 
rum in the pericardium. 

Heart enlarged* Parietes of left ventricle nmch tbiek- 

ened, being about an inch in breadth at the thickest part, 

and between five and six times the breadth of the walle 

of the right ventricle ; the cavity of the left ventricle was 

likewise mueh enlarged. The edge of the mitral valve 

was slightly puckered, and ttriekened, particularly at 

one plaee, where there was a cartilagmous pateh, aboot 

one-eighth of an inch thick, and about half an inch m 

breadth. The cartilagmous body seemed to be situated 

between the two folds of membrane of which the valve 

is composed. 

2 2 



Hl OS AfbCBLTATlOíT. 

The aorta- opcning wn« riiutrut-iod by ti--* iliickeuiu" 
and purkering of ii» pnrt*. The KCinílunar valvcs were 
of h fibfo-carlUagitiouii texlure, anti thickciii-d, wpwially 
about llieír \o> ■ r edgcs, wlwre tliU Htnoimtvd tu nearlj 
.■itf-cigtilli of iin incb. Tliwte valves, moreovcr, were 
cornignUíd, mui as íl m ilrnwu lownrds eaib otber, 
tini» narrowing the aortíc esit. At tbe base of ©neot 
.l.i'. on ÍU norlic eurfact-, tboro was aii eartby ib-poail : 
nml nltnrhed ti> the ventricular stirface of eacb tliere 
were scvornl íibrinoun projcctions or vegetations. Out 
of these wík sibout balf nu ineh in length ; anotber pro- 
jeeted from the bano of one of tbc valves, liaving also aii 
attacbmunt to tho inner surfacc of tbe ventriole imrae- 
dialely adjoining, bot it was not eo long as the former. 

The aorta, tbrougbout ita whoje extent, was much dis- 
cnseâ, as wcll as the arterial system generally. Ite inner 
Burface was quite irregular with nu mero us but slight ele- 
vatione, some of which were cartilaginous in etrueture; 
others were of a yellowisli colour, and cheeey consis- 
teney ; while a few had eartby deposite in tbeir centres- 
Tbese appearances were found to exiet chiefly between 
the inner and middle coats; raany, however, involved 
both. Tbe eartby deposite projected through the inner 
membrane. Tbe coats of the vesscls aifeeted were mucb 
thiokened in consequence. 

The arch of the aorta was cnlarged to fully twiceits 
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usual size ; and immediately abovc the semilunar valves 
there was an aneurismal sac, which might have held a 
small walnut ; it was about one incli deep. About lialf 
án inch above this, there was another sac, which easily 
admitted three fingers; it was about tbree inches deep, 
and of a conical shape. There was a considerable quan- 
tity of coagulated blood in this sac. Its paríetes were 
partly lined by the serous membrane of the aorta, partly 
compo8ed of condensed cellular membrane. Both of 
these sacs arose from the right side of the asccnding aorta 
and afch, and projected towards the right side of the 
ehest, The largest adhered by its conical extremity to 
tbe anterior part of the right lung. 
- The walls of the right ventrícle were rather thinner 

than usual, and the cavity itself somewhat dilateo. Its 
valves were healthy. The coronary arteries were slight- 
ly diseased. 

Remarks. — The bruit de $oufflet> in this case, was pro- 
bably consequent upon the contraction of the aortic open- 
ing of the left ventricle, caused by the obstructions men- 
tionecl. The impulse was strong, and there was hyper- 
trophy of the left ventricle. The sound was diffused, 
and the ventricle was dilated. 

The aneurismal pouches might perhaps have been dis- 
*covered by a very careful examination on*Dr Hope's 






■ta. TW twjjwl, hmá iW pfl fa«4, mH inau 
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•aáe «f tkM, are lo b* accuonlcd aar br tW prescace of 
tkc ríftfct pleura. 



CASE XXXIV. 



DIUTATIOK OF LKITT VEWTÍ.ICLE, with disease OF THE 
SEMILUNAR V ALVES. 



U. L\, a woroaii, ret. 42, April 25. 1827. — HaB dys- 
|inu-u ou tJie ■ I ightw i «xerliou, but particularly od asceml- 
iiig a lieigkt, wlion k i§ aggravated almost to suffocation, 
accompanicd by jialpilatioiíK, but wilbout pain. She can 
lie iu any position. Legs tcdematoue. Face sliglitly 
liviil. Sleep dieturbed by etartuig. Pulse 104, Tery 
strong and hard, with a doublo beat about once in twenty. 
Slroiig pulsation ia observixl at tbe uppcr end of t tio ster- 
uiuii, botvt txiu tlm ioeerduiis of the steruo-mastotd mus- 
cl», ,ni,l (WionilinLt a littlc inu Lirdí tbe right síiouUiT. 
iviHiiiuuioat iits; a tlirllliug sensatíou. Thert? U pulsaboc 
«•• tke ríglit ji»(!uUr— Sfc Tu * *P«* o*" ibe bemrt fe Mi 
WwtiMlE Wl«» tW«J^à \n». wmí tW soumI of ruae 
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tion may bc heard over the wbolo anterior part of tbe 
thorax and in each axilla, particularly the left ; but 
very faintly on the baok. Bruit de rape is very distinot 
along the two upper thirds of the sternum, and faintly 
heard along the spine. 

Her symptoms became aggravated, and she diecL 

Ewamination.-— The perioardium eontained eight ouncet 
of slightly turbid serum* There was no eífusion into 
the chest. There was slight hypertrophy of the right 
ventricie, and dilatation of the left. There was a cot*- 
siderable calcareous deposition in the semilunar valvas <rf 
the aorta. The aorta was not dilated, but its ooate were 
mnch diseased, in the same way as has already been de» 
«cribed in the previous case. 

Remarkê.— The diffused sound of the actkm of tbe 
heart may be acoounted for by the dilatation of the left 
ventricie!-— the bruit dê rape, by the ealeareous deposition 
at the mouth of the aorta narrowing the passag* for the 
exit of the blood. 

There was some thiokening of the walls of tbe right 
ventricie, at the same time the impulse of the heart trás 
not remarked as unusually powerful ; but tbe thickening 
was not to a great extent* 
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GA8B XXXV. 



MSUflt O! THE M1TBAI. TAL.TK. 



1L A, a ■ iimmi, «C 34» NofOBber 17. 1829.— Has 

oftbe 

nd of the rigkt akk of the 
Puhe 1*0, wy feeUe in the kftnkt; imper- 
m the rigkt, mai oulyfch high ia the axilla, 
tbe yhrtiM afcraptly fcpBOf etrong. I» re- 
ky W scqimintaiic» to have been inprettygood 
heahk about a fortnighi ages though occasionally com- 
plaining before that. Took to her bed about tliat time, 
and eight days afterwards her memory and speech be- 
came impairecL 

19th, Answers questions incoherently, but puts out 
the tongue wben desired. Pulse 80. Impulse of the 
heart very indistinct, but there is strong hruit de soujjld 
accompauving tlie beat of that organ, which pulsates in 
the usual place, 

20th, Died this moruiug. 



Examimttítm. — There 
left side of the brain, aiu 



aollissement of the 
s drier thau usual 
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The heart was of natura] abe, and tbe sise of it* 
ties and thickness of their walls were abo natural. 

There was sligbt diaeaae of tbe inner im min anti of tbe 
aorta here and there, partieularijat Ifo giringoffof tbe 
great vessels and vertebral arteries; but, whb tbeee ex- 
ceptions, the membrane was quite smootb and bealtbr. 
The sigmoid valves of tbe aorta were more opaque tban 
usual, and there was sligbt cartflaginons thiekenmg ai 
the bases of two of them ; tbejr appeared, hower c r , to be 
quite fit for the performance of their offiee* 

The larger segment of tbe mitnd raive was quite 
tural ; the other portion had sevenl firm fibrinoos 
cretíons projectíng firom its auricular s urfa c e , and 
«ides there was a foramen tbroogb it, apmveatly alcer- 
ated, capable of admitting a small gooae qmB (8ee Fmte 
Xffl. Fig. 2. a.) 

The rigbt humeral arteiy, immrdiatrly bebw tbe 
point where the pulsatioo was peroeptible, 
firm plug of fibrine, adhering to its 
The latter was thickened, and veiy easily 
the middle coaU The veasdi bdow Uns 
in caliber ; wliile above it was of tbe natanl 



Bemarks. — The bruií de xmflUL> tbe only n ia ira sbb 
circumstance connected with tbe action of the beart ia 
this case, may have been owing to the dkeased state of 
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■nwllcr negmcnt of tlio mitral valvenctiitgusa loreígn 

; or 1 1 .1 ■ blocxl, l>y UiU miiy have ni&bed back into 

iiricli', parlly «aiuing (lio peculiar sounfl ; or thc 

intitv oí blood iii tlití heart roay have liocn miusuitlly 

greaU 



CASE XXXVI. 

'ERTnOPHY Or LEFT VENTMCLE, AND OISEA8E OF THE 
MITRAL TAXVE. 

M. H., a woman, a?t 40, February 9. 1829. — Respi- 
ra tíon hurried, 36 iii a minute. Pulse 120, feeble. Has 
cough in )![■>■. accompanicd with mucoiiB expectoratíon. 
No paio in tbe chest. Slight lividity of countcnance, 
with cxprcssion of anxiety. Great dyspncea on any un- 
usual i-víLi 'um. or wboa in the recumbeut posture, ao 
compauied with palpitation of tbe lieart. 

IOtb, Action of the beart strong, with slight bruit de 
souffitt- Respiration hurried. Slight lividity of lipe. 

ISth, Brealhing more oppre&sed, with occasíonal ps- 
roxysms of dyspncea. Impulse of beart not much in- 
crened ; aound of its action pretty loud, with bruii de touf- 

fia- 

21at, Action of the beart somevvkat stronger than na- 
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tural, and apex felt below 6th rib. Bruit de soufflet con- 
tinues. Cough lese. 

April lst, Dyspnoea urgent at uight, and in the after- 
noon. Bruit de souffiet still heard. 

5th, Breatbing easier; little cough. Pulse 100, soft. 
Some palpitation, but less tban formerly. Respirations 
22. 

7th, Pulse 112, weak and small. Lividity of lips, 
Much debility. Breatbing easier. 

8tb, Died early this morning. 

Examination. — The larger segment of the mitral valve 
was much thickened and corrugated. It was about one- 
eighth of an inch in thickness at some places, and ap- 
proached the nature of cartilage. The semilunar valves 
of the aorta were sligbtly opaque here and there. There 
was a little thickening of tho walls of the left ventricle. 
The heart was otherwise natural. 

liemarks. — In this case the bruit de sovfflet was proba- 
bly caused by the disease of the mitral valve, perhaps in 
consequence of the rushing of the blood back into the 
auricle, during the contraction of the ventricles, but pro- 
bably in part owing to the strong action of the organ coa- 
sequent upon the hypertropby forcing the blood with 
great power into the aorta» 
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CABE XXXVII. 



/■ 



DILATATIO* OF THX LBffT TBVTBICU» AVO DlfflCAtK OF 

THX MITRAL TALYX. 

• i * 

M. &, a woman, nt 40, Oetober 87. 1829. — Skep <fis- 
turbed. Breathing qrick; eannot Mromfe the horisootal 
postara from the dyspncea, which kí áhray» produoed by 
this. Cougb, with frothy axpeetorstum tisgedwhhUood 
b subject to dyspno» and palpitatkm on any tmusual 
ezertkm. Oceaalonal vertigow - EipreMou amoras» 

• » - 

oomplezion sallow. Slight oedema of ankles and fcet 
Urine scanty. Chest sounds well on percussion, except 
in tlie region of the heart, and at the lower parte of chest 
posteriorly. Sound of respiration heard puerile at the up- 
per parts of chest, feebler at tbe lower parte, posteriorly, 
and almo8t every wbere with catarrhal rales. Pulse 
120, rather sharp, and very sligbtly irregular. Apex of 
heart felt between 6th and 7 th riba; impulse pretty 
strong, and accompanied with distinct bruit de souffleL 
Action of the heart perceived more diffused than natural, 
and nearly ali over the chest anteriorly and posteriorly. 
There is strong pulsation of the right subclavian artery, 
and of the right subclavian vein. The veins on the left 
side of the neck do not pulsate. 
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Has been more or less subject to tliese complaints for 
about sixteen montlis, but they bave bccome much ag- 
gravated within the last three weeks. 

30th, Mucous, sibilous, and sonorous rales beard yes- 
terday, anteriorly, and especially under tbe left clavicle, 
now gone ; and sound of respiration tbere pretty good ; 
soiind on percussion, and of respiration, posteriorly, natu- 
ral. Pulse 1 00, softer. Heart's action perceived generally 
over the chest, anteriorly, particularly towards the top 
of the. sternum, and as low as the 6th and 7 th ribs. 

- lst November, Expectoration continues as before, 
Tery frothy, and of a fiorid red colour, but not very te- 
nacious, Increased impetus of the heart's action felt dis- 
tinctly below the 6th rib. Bruit de soufflet still beard. 

- 2d, Dyspnoea, amounting sometimes to orthopnoea. 
Pulse 100, rather sharp. 

. 3d, Cough and expectoration as before. (Edema of 

legs increased. Urine scanty. Pulse 108, rather sharp, 

easily compressed. Impulse of heart increased. 

', 6th, Continued much as before ; and died this morn- 

ing. 

Examination. — There were about two ounces of clear 
serum in the pericardium, and a few ounces in each side 
of the chest. 
. Heart much enlarged ; ali its cavities contained dar* 
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■■■plÉlH kmoi. Gw» JWlio» of tW left w>^; 
wnlU fivc-ciglitlm of íui incli thick ; wliile those of tbe 
righl wore Ic-» tliatt half of tliia. The right ventricle 

W» OOt nlii.l. (liliil fil. 

The mitral vai vo whm roíwidt-rably lliíckcned towards it* 
«Igra, Iw-iug fully mitve tkan one-eighth of an im-li in thiek- 
!n— ilii-iv. Tln' :-iii;dU-i' Bogmenl of thvvalve had scvcral 
fibrinous masscs projccting from il« numular eurface, one 
of which c*nn :il mi-i1 ■ imir tmrtfiy matter. There were So- 
veral fibrinous concretione attached to thc larger seg* 
iiicni, nu l>.'i íj Miriiici-s, andou several of lhe chordte teu- 
ili iii-ii' of thc i >i li- sido ibero were concretiona of a similar 
naturo, in §niall rouiid dote, something Hke stringg of 
verysmall beads; tbcrc m one very fine tendiíious fita- 
raeot, which stretched acro*» from one nart of tl»e ven- 
triclc to anotber, and particularly presented tbia appear- 
wa.ee. By these coticretions the left auriculo-ventrlcukr 
openilig waa decidedly coutracted in itg diameter. 

The sigmoid valves wcre consíderably thickened, and 
here and there bad email fibrinous projections attached 
to them. 

Heart appeared otherwise natural. 

The aorta waa generally diseased, partícolarijr the 
arch, which was, beaide% somewhat dilated. The inoer 
surface of thc aorta was rough with numerou* yellowisb- 
white spots, and here and there calcareous depositions. 
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The larger arteries examined were diseased in a similar 
manner. There was very glight disease of the pulmo- 
nary artery ; its inner surface, however, presented several 
small yellowiflh-white spote, like thoseseen in the aorta. 

Ilemarks.— The stethoscope indicated a large heart. 
lés aetion was more diffused than natural, and there was 
dilatation of ihe cavities. The diffused aetion may have 
been in part, however, owing to the seram in the peri- 
«ardium. The impulse was always strong, but beeame 
mueb increased a few days before deaib, The walls of 
the left ventricle, however, were not much increased in 
ttftieknes8$ but thè cavity Was dilatecL The left ventricle, 
tben». was in a state of active aneurism, that is, the walls 
did not become thinned as the cavity beeame dilated, but 
preserved much thetr usual thicknese, by an addition of 
snbstance as the dilatation proceeded. 

The hruitde wuffletwoa probably owing to the state of 
the left anriculo-ventricular opening, in consequence of 
which the blood would not be prevented from ruahing 
feack into the auricle during the contraction of the ven- 
tricle; or the diseased mitral valve might have acted as 
a foragia body projecting from the floor of the ventricle, 
and thus been a cause of the sound. The disease of the 
sigmaid valves, which, however, was slight, might per- 
haps contribute to cause the sound also. 



ft. A^«i ■ ii, a*.*!, May* 
palpiUtÍM) and d y pi — Hm <»ffc, 
ppri«r«ik<a, and iris ai— I paia •** « 



PuW ISO, Mali. BowtW • 



pfUtíon for aboai mx montla; bot " 1 Tl ■ ilini f 

tlmba took plaee only aboat a month ago. 

Htli, Breathuig eaaier ; little coogb. (Edema, nearij 
gone. Urine pretty copious. Heart felt beating betwiit 
lho Otli and Tth riba. Impulse increaaed, with atrong 
bruit de ¥*$Ut heard over the greater part of the ebesl 
atiteríorly. Pulso 104, rather email. 

18th, Urine two pounds, clear. Breathiug easíer, and 
iiction of heart lees strong. 

lfitli, Haa complained since last níght of pain under 
tho left vertebral ribs ; increased on coogbing. Pule* 
10», ioft, Tonguo white. Brcathing easy; and full in- 
ppiration doca aot cause pain. 
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17 tli, Pain of 8ide nearly gone. Action of heart leas 
strong. Bruit de soufflet still heard. Hcart felt beating 
betwixt the 5th and 6th ribs. 

28th, Action of heart little increased; otherwise no 
complaint. 

She continued in tolerable health for Rome time after 
this, but her complaints again became aggravated ; and 
the following is the continuation of her case. 

24th June 1830, Palpitations of heart easily induced, 
and accompanied with dyspnoea, increased by lying on 
the right side, but not accompanied with any cough or 
pain in the chest, unless when the palpitations are vio- 
lent. Her breathing is very quick, but not laborious in 
the erect posture. The vesicular respiration in the upper 
part of the left side of chest is puerile ; in the lower part 
indistinct, being masked by the sound of the action of 
the heart On the right side respiration seems natural. 

The impulse of the heart is more diffused than natural, 
and felt below the 6th rib. The sound of the action of 
the heart is heard over most of the anterior part of the 
chest, but particularly at the lower part of the sternum, 
and opposite the 5th and 6th ribs of the left side, where. 
especially in the latter place, a bruit de soufflet is heard; 
both sounds of the heart having that character, the first 

stronger than the second. 

n 
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There ia general cedeam of Um Wirer cxli c au tfet, of a 
ith's ataadlag. UriM naeb diasUibai i» qnaâtity. 
Bowels regular. Calaasnia aappreeaeá fer two ywn. 
€ldn of a eellow oonplauen. 

89th July, (Edema increased to a very great aftfcnt 
Aetion of lha heart is heard arar lhe wliala anterior part 
af lha aheet, whh aaarod lypishailTirta nua Aèinwí A 
«agtfh* and fra* * rife, wfckfc is— et iligjnuiiy heard 
aboat the 6ih rib. I ,\\. i *.i- s .. .. 

The impulaa af the heart Ja vecy lalmaj^ api difaaed» 
There u pulsatien of 4he yighl jagahtf^tiabl gnhfc â—11, 
aadweak Great çedéniaolwej aqighially wi*k* right 
«na. Vesicular raqpfaatta/iadistt^ kmer 

part of the cheat ; In the úppèr pari the respinition ia na> 
tural. Urine scanty. 

23d, Yesterday, dyspneea and coldnesa of extremities 
gradually increased. Pulse becarae weak and flnttering, 
and she expired about 12 p. m. 

Examination. — There was a small quantity of aerum 
in both sides of the chest. The lungs eontqdned a con- 
siderable quantity of serum in their posterior portions, 
but were othcrwise healthy. 

The heart was much enlarged, and the perieardium 
adhered universally to it. 

AU the cavities of the heart were much dilated, and 
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their parietes were perliaps rather more than of the usual 
ttrickness. The «lortic valves were healthy. 

The left auriculo-ventricular opening was much con- 
tracted, partly by the corrugation of the mitral valve, 
partly by the presence of a considerable irregular calca- 
reous deposition upon it, and nearly surrounding the 
opening. The auriculo-ventricular opening, in this state, 
admitted only a little more than one finger. 

The other valves of the heart were healthy. 

There was a little serous effusion into the abdómen ; 
lhe víscera, however, seemed healthy. 

Bemarks. — The diffused and increased impulse were 
caused by the action of an enlarged heart ; the walls of 
thercavities of whichj notwithstandmg their great dilata- 
tion, had fully preserved their usual thickness. 

The bruit de soufflet, heard in this • case about a year 
before her death, and which latterly assumed somewhat 
the character of the bruit de râpe 9 probàbly from aggra- 
vation of the disease, may be accounted for by the disease 
of the mitral valve, which in this case could scareely 
nave performed its office at ali. The first sound may 
have been caused by the regurgkation of the blood into 
the auricle through the nan-ow auriculo-ventricular open- 
ing, d uring the contraction of the ventricle. — thesecond, 

by the rushing of the blood into the ventricle, caue 

r 2 
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hs forcible and elastic dilatation, through the same con- 
tracted opening. 

CASE XXXIX. 



DILATATION OF THE VENTRICLES, WITH D1SEASE OF THE 
MUSCULAR PILLAR8 OF THE MITRAL VALVE. 

P. R., a, man, aet. 87, October 10. 1829.— Has been 
subject to cougb, dyspnoea, and palpitation, for about 
twenty years. Has cedema of limbs, and swelling of ab- 
dómen, which were noticed several weeks ago ; fluctua- 
tion is èvident in the latter. Cannot lie on the leftside. 
Pulse, 114, regular. 

13th, Urine scanty. Breaihing easy. 

15tb, Action of heart diffused ; impulse not strong, but 

accompanied with«distinct bruit de soufflet, which is slight- 

ly heard on the right back, and progressively more dis- 

tinctly towards the region of the heart. Respiration 

•piierile at the upper parts of the chest. 

21st, Breathing more difficult. Urine very scanty. 

24th, Sonorous rale distinctly heard ali over the chest 
anteriorly ; not examined posteriorly. Action of the heart 
.as before. Sonorous rale heard in the region of the 
heart, synchronous with the impulse of that organ, which 
"?* ** strong» 
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29th, Dyspncea considerable. CEdema and swelling of 
abdómen increased ; cannot lie in bed, but sito up. 

lst November, Emaciation of face evident ; debiliiy in- 
creasing. 

2d, Pulse 64* Dropsy mnch increased ; dyspncea and 
cough very troublesome. Urine scanty. 

llth, Action of the heart diffused; bruit de xmffkt dis- 
tinct. 

19th, Much cedema of upper and lower extretnities ; 
bruit de soufflet distinct. 

22d, Symptoms much as before ; some delirium. 

23d, Died this morning. 

25th, Exa?nination.— Heart generally enlarged. Ven- 
tricular cavities enlarged. Walls of usual thickness. 
Right ventricle otherwise natural. 

The muscular pillars of the mitral valve, on one side 
of the left ventricle, were perhaps larger than natural, 
and of the usual fleshy character. Those of the opposite 
side were much less than usual, and of a white fibro-car- 
tilaginous structure, presenting, along with that half of 
the inner surface of the ventricle, a sort of fibro-cartila- 
ginous aspect, and contrasting remarkably with the mus- 
cular rednes* of the other half of the ventricle. The 
muscular structure seemed, in the pillars described, to 
have entirely disappeared, and become replaced by the 
íibro-cartilaginous structure mentioned (See Plate XIV. 
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Fig. I. a.) The chordee tendineee of the affecicd side, in- 
stead of being tensc, as is usual, tind was tlie case on 
Um sound side, were quite flacckl ; and the larger seg- 
ment of the mitral valve, at the side where these ebordsa 
teadineir were attached to it, hung down quite flaccid, 
larger than usual, and as if it had been stretehech 

One of the dfaeaned pillars, and a portion of the floor 
of the ventricle, were covered with a deposition of a 
fibrinous-looking matter, in the foim of small granules, 
something like grains of rand, closely arranged side by 
side ( &. ) 

The sigmoid valves of the aorta were somerwhat thkk- 
ened, and the inner surface of the aorta was slightly dis- 
cased in tlie usual way. 



liemarks. — The difFused íiction of the heart, in this 
case, agrees with its largc size, and the dilatation of its 
cavities. The bruil de soufflet here, sis in the next case, 
oceurs with the presence of disease of the pillars of the 
mitral valve. They eould not, in such a state, have con- 
tracted ; hence the side of the valve connected with these 
pillars, by meai is of the chordfe tendineae, may have per- 
mitted a rcílux of blood into the auricle during the con- 
traction of tlie ventricle, or the diseased columnae may 
have acted as foreign bodies in tlie floor of tlie ventricle. 

Tbc sonorous ralo, hcard synchronouslv with the im- 
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pulse, of the heart, must have beeo owing to an inter- 
vening portion of lung between the apex of the heart 
and parietes of the chest, being compressed during the 
action of that órgão. 



CASE XL, 



DILATATION OF THE LEFT VSNTRICLE, AND Dl SE ASE OF 
THE PILLAR8 OF THE MITRAL VALVE. 1 

B. M., a womaD, aet. 26, September 80. 1829.~Hat 
within the last two years had^everal attacks of articular 
rheumatism. A few days ago, after exposure to oold 
and wet, was attacked, with dyspnoea and cougb, with* 
out expectoration. (Edema of legs, and swelling of ab- 
dómen, soon followed. These symptoms have sinee 
daily increaaed, ánd at present the cedente of the limbs 
is great, and the dyspnoea severe. Pulse 90, firm. Ao 
tion of heart strong, with dístinct bruit de sottfkL 

2d October, Breáthing relieved. Pulse 110, very irre- 
gular. Pulsatións of heart ratber diSused, and felt by 
the hand very stroogly. There is some tenderness in 
the epigastrium, and oceasional paiu in the region of the 

heart. 

3d, Pulse 80, regular. Impulse of heart muéh less 
strong, but still with bruit de soufflet. 
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15th, Impulse of lieart not strong. Distinct bruiide 
âomffUt accompanying the impulse of heart, evident near- 
ly ali over the chest ; weakest on the back of the right 
sida. Vesicular puerile respiration heard at the upper 
parto of chest, on both sides. 

11 th November, Abdómen distended, with distinct 
fluctuation. Oreat oedema of legs* 

85th, Pulse rather frequent, feeble, irregularly inter- 
mittent Bruii de soufflet very strong. 

2d December, Dropsical swellings not abated. Pulse 
firm, natural in frequency. 

11 th, Drowsiness ; oppressed look ; impaired memory. 

15 th, Continued very drowsy ; became comatose, with 
some twitching of the arms ; ' and she died this morning. 
Her urine had alwaye been scanty. 



16th, Examination. — A large quantity of serum was 
found in the abdómen ; some in both 6Ídes of chest, aiid 
a little in the pericardium. 

The heart was largcr than natural. There was some 
dilatation of the left ventricle ; its parietes were much 
about the natural thickness. The edge of the larger 
segment of the mitral valve was much thickened, and 
corrugated. The smaller half was also slightly thicken- 
ed. The chordse tendineae attached to the larger segment, 
instead of being tense, as in the natural state, when the 
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ventricle is opened, were loose, especially those of 0110 
side, and the muscular pillars to which they were at- 
tached had become shrunk ia size, and in part entirely 
lost their muscular character, being of a white colour, and 
fíbro-cartilaginous texture (See Plate XIV. Fig. 2. a a.) 
The upper part of one them, for about the extent of 
half an inch, was entirely converted into this substance 
throughout, 

The muscular pillars, from which the other segment of 

■ 

the mitral valve was supplied with chorda? tendincae, were 
of their natural structure. Immediately within this 
valvé, the surface of the auricle was rough to a small ex- 
tent, with a fibrinous dcposition attached to it. 

On the outer surface of the heart there was a patch of 
the serous covering of the organ, much thickened, and 
of a white colour. 

There was incipient disease of the aorta. The kidneys 
and the liver were diseascd. 

Remarks. — The diffused sound of the hearfs action ac- 
cords with its increase in size 9 which was principally by 
dilatation of its cavities, and of the left ventricle particu- 
larly. The bruit de soufflet we would attribute to the dis- 
ease of the mitral valve and its muscular pillars. 

In this case, the pillars of the larger segment of the 
valve could not have contracted properly : bence there 
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fcrt- Li» aá< — ta* kA •!> I) aiiilhn «i, 
PaUe 112, —dl >i abara, h* ligai ir, '- r -V oí 
lhe beart Mt riMg boi aaand of aMtaBntMBt tf the Tea- 

trirleg moeh kmder than natural, and jarring, with die- 
tmet bnafde rãpc, and hcard ovcf a moeh largar Bnr&ce 
than nativa], The purring frémito* js felt by the band 
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applied in the preecordial region. Tongue white,raoist. 
Mucb thirst. Bowels open, Complaints reported to 
4i*ye co&meliced about four days ago, with (edema of 
legfi, followed by swellipg of *he abdómen, and cedema 
of bands and ' face. Muoh about this time the pain of 
ohest, and cough, supervened. 

Had a similar attack about six montbs ago, which conr 
tinued about five weeks. 

12tb, Urine scanty, high coloured, and deposite a 
whitish sediment. Breathing still frequont. Pulsation 
in both externai jugular veins. Sligbt Kridity of face* 
Cough and expectoration less. Still complains of epigas- 
tric tendemos*. Pulse 108, regular, and of good strength. 
Lies constantly on tbe left sido. {Edema nearly gone. 

13th, Sound of beart's action - less strong. Bruit de 
rape less marked, and the sound is more Hke tbe bruit de 

29th, Urine very scanty. ' Náusea. Increased dys- 
pncea. Mpch languor. 

7 th Oetober, Dyspncea increased. Action of tbe beart 
as before. 

lOth, Died oarly this morning. 

11 th, Exawination. — Tho pericardium was muoh thick- 
ened, and adberod generally to tbe surfncc of the heart, 
except over the left vcntriclc, for tbe extont of two or 
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thrrr inche*, furmitig a ntvily fillt-d tvilli sero-purulent 
fliiid. harin;; flnkrt "f 1 vmph Boating about iii it ; and 
thrre was n lolerahly Ihíck deposition of lympb cm tlic 
«urfwr of th« heart at that jtoint. 

The heart «n vwy rouch enlarged ; there was great 
dilatation of ali lhe cavities, more espeeially of the Icft 
■ide of ihr orgaii, aiid lesst of the ríglit auriele ; but these 
emiti.-* Imd preserved eoinpietcly tkcir usual thickncss. 
Ali tlie vslvea wrrr quite soiuid, bui the mitral valve aji- 
prarcd much loo sinal) to have dosed the auriculo- ven- 
tricular opening, wliífh was largcr thau usual. 

Rtmarks.— The difiused action of the heart mdicated 
Hll II |j< !!■!■< of its ravities. Tlie impulse did not denote 
great thickening. It is difficult in this case to eiplain 
the cause of the cbange of the inteiisity of the sound, 
which at first was the brtat de rape, but latterly the brvit 
de mwjflet, unless it be admitted that the motion of the 
blood upon the solid parta of the heart is the cause of 
such ; then it is easy to understand how bleeding or otber 
circumstances might tend to produce the change inqnes- 
tiou, as has been formerly meutioned. 

The small size of the mitral valve, did it really not 
suffice to close the proper opening, may have allowed a 
reflux of blood into the auricle, and thus been a cause of 
the sound mentioned. 
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CASE XLII. 



ANEURISM. 

W. S„ a man, «t. 48, August 29. 1829. — At the bend 
of the right arm, on the ulnar side of the tendon of the 
bíceps muscle, there is an oblong pulsating tumour, about 
the size of a hen's egg. It has never been attended with 
mueh pain nor inconvenience, and has not, according to 
the patient's account, sensibly iucreased in size for the 
last six months. He reports tliat it followed the opera- 
tion of bleeding performed by a non-medical person, and 
rapidly made its appearance. 

By pressure with the íingers, the tumour can be very 
mueh diminished in size ; but it quickly risca when the 
pressure is withdrawn. 

On applying the ear, or better, tlie stethoscope over the 
.tumour, besides perceiving a slight impulse, we hear a very 
distinct sound, remarkably like the bruit de soujflet, but at 
eaeh beat of the pulse the sound is mueh increased, and 
slightly altered in character ; it is then a kind of whirring 
bruit de rape, the bellows-sound filling up the interval be- 
tween the whirring or harsher sounds. By applying the 
instrument either above or below the tumour, for a consi- 
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derable way, these sounds can be distinctly heard, tlioagL 
of coursc always most intensely near the tumour. 

Remarks. — This, from the various symptoms mention- 
ed, appears to bave been eitber a case of aneurisma] varbc, 
or varicose aneurism, caused by a wound of the humeral 
artery below the vein, and of the vein at the same time* 

The sound which we have described as the whirring 
bruit de rape, may be attributed to the forciWe rnshing of 
the arterial blood from the wound in the artery, into 
the aneurisma! sac, consequent upon the contraetkm of 
the left ventricle ; whíle the bruit de aoufflet, heard ih the 
intervala, may be supposed to have been owing to the 
more gentle rushing of the arterial blood intc the tu- 
mour, during the dilatation of the ventricles. 

Surgical authors have characterized this species of 
aneurism by its tremulous or jarring motion, and hissing 
noise, heard accompanying each beat of the artery ; and 
it is to this hissing, with the jarring motion, tliat we have 
applied the term whirring bruit de rape, because such is 
more according to the nomenclatura in auscultation. 

By mediate auscultation, or by the application of the 
ear close to the tumour, we learn, that, besides the sound 
described by surgeons as the hissing noise, there is a more 
gentle sound, to which we have applied the term bruit de 
soufflet. 
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There cau bo no doubt that these sounds are produced 
by the motion of the blood, and tliis is an additional tes- 
timony in favour of such, being tho cause of similar 
sounds, in other casos *. 



CASE XLIII. 



8UBINTEGUMENTARY EMPHYSEMA FROM A FRACTURED 

RIB. 

M., a woman, cet. 48, Mar eh 9. 1830.-— On 4th March 
sho fell, and struck hor lcft sido with great violencc 
against the edge of a tub. She imraediately aftcrwards 
felt acute pain in the sito of the hijury, attended witli 
troublesome cough* and much aggravated by it, and like- 
wisé on taking a full inspiration. 

Syroptoms continuing severo, she was bled from the 
arm three days ago, with eonsiderable temporary relief ; 
and, although they have returned to a eonsiderable de- 

* In the Edinburgh Medicai and Surgicol Journal, No. 103, we have 
given án account of a case of aneurism of the abdominal aorta. Severai 
months before the patienfs death, very slight bruit de soufflet was heard 
in the tumour, which, however, completely disappeared long before that 
took place, with a decrease of impulse. This was easily accounted for 
by the deposltion of flbrinc in the tumour, which had takcn place to a 
great extent before death. 
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gree, they are by no meãos so severe now, as they were 
previously. 

The 10th rib of tbe left side is fractured a little poste- 
rior to its junction with the cartilage. 

There is pretty extensivo discoloration of the skin over 
the part, and the skin over almost ali that part of the chest 
is puffy and emphysematous* Upon its being pressed 
with the fingem, a crepitating sensation is distinctly com- 
municated. 

By auscultation, this crepitating sound is much more 
evident, and resembles very nearly the rale crepitant of 
pneumonia. It can be heard over every part of the left 
side of chest, between the spinous processes of the vér- 
tebra and sternum, up to the shoulder, and down to the 
lower part of the chest. Percnssion over this side is 
not quite dead, but without that bollow resonance pe- 
culiar to a healthy chest ; it is, as it were, somewhat 
muffled. In consequence of the crepitation, the respira- 
tory murmur in that side is not audible. The slightest 
pressure with the end of the stethoscope, or with the 
fingers near it, or a deep inspiration, render the crepita- 
tion quite evideut. The respiratory murmur in the right 
lung is by no means loud, though distinct. 

Cough is not very frequent or severe, and pain of side 
*a only felt when she coughs or inspires deeply. Respi- 
^tíon is easy, and the mobility of left side of chest does 
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not seem impaired. She can lie with ease only on the 
back or the left side. Has never expectorated blood. 

The emphysema did not increase ; but she had severo 
pain in the chest, for which very active treatment was re- 
quired. She eventually, however, completely recovered. 

Remarkê.— The crepitating sound heard over the left 
side of the chest, in this case, was owing to the presence 
of the effused air, caused by the fractured rib, which, of 
oourse, must have punctured both the lung and the pa- 
ríetes of the chest, the skin excepted. The immediate 
cause of the sound can only be attributed to the burst- 
ing of minute air-bells, formed by the intermixture of the 
air and subintegumentary serous fluid. 



CA8B XLIV. 

PNEUMO-ABDOMEN, WITH PERFORATION AND DISTENSION 

OF THE ILEUM. 

D. 8., a man, eet. 20, September 28. 1830.— Complains 
of pain in the right hypochondrium, increased on pres- 
sure and coughing, and occasionally extending upwards 
to the shoulder. There is great distension of the abdó- 
men, and pain in the lumbar region, extending forwards 

8 
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and downwarda. When lying in the boriaontal posture, 
the abdómen in ita lateral parta aounda doll on percus- 
■on, and fluctuation ia abo felt there. In the some posi- 
tkm the npper and anterior parta of the abdómen sóund 
lovdly tympaaitie ; and, at the piart wbere the dull .ftound 
paaaea into the tympanitic, percussion causes a peculiar 
Afeetoetíng aoimd, very exactfy imitated by percnsaing 
a stonaeh or Madder, eontaining a little liquid and air, 
at the line wbere iheee fluida toftch each oiber. 

He Sb eonetantly troubled with severe colicky paias, 
and With a feeling of a great dfateniiop ef the abdómen. 
Borboi ygni i extremdy louri» but these eubside without 
any discbaxge of flatus. Pulse 90, sofk Respiraticta ra- 
ther frequent, not difficult. Stools clay-coloured, and he 
seldom passes any flatus with tbem. For some time 
bowels have been very constipated. Scrotum and lower 
extremities cedematous. 

States, that in April last he began to complain of paiu 
in the right hypochondrium, which was often relieved, 
but never entirely removed, by medicine. The swelling 
of abdómen commenced about two months ago. Extre- 
mities became cedematous a few weeks ago. 

lst October, Less tension of the abdómen ; feels easier. 

3d, More uneasy. Bowels rather loose, and tension of 
the abdómen increased. Pulse small. 

5th, Complained much during the night of paán in the 
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right shoulder and back, and was mucli troubled wiffc 
borborygmi, but is now considerably casier. Bowek- 
open. 

6tb, Complained much of pain during the night, bui 
slept well towards inorning; great tympanitic distepafon 
of abdómen. Percuseion over the latter, when hç ia 
sitting up, quite tympanitic laterally, and even in Úm 
hypogastríc region ; but, when he lies on bis back» and 
inclines a little to one or other side, the lower side ia 
dull on percussion, to a slight extent upwards, and at 
the point where the sound beeomes tympanitic, the pe- 
culiar fluctuating sound mentioned. is heard pn perotup- 
sion, At one period of this exfemination very kud bor- 
borygmi were heard by the naked ear, but stíl} move 
distinctly by the application of the stethoseope to the 
abdómen. The sound prodnced by the motiona of the 
íktids contained in the intestines were exceedingly load f 
and far surpassed the usual sounds produced in lhe same 
way, and heard by the same raeans. 

The metallic resonance, which formed one of the 
sounds, was heard ali over the abdómen, londer at one 
place than another, but constantly varying in position. 
An opportunity wa» taken, when the borborygmi had 
ceased, to try if the metallic resonance eould be produced 
by tapping on the abdómen, and this was found to be the 

case generally over it ; and it was distinctly heard, on the 

s 2 
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and became flaccid. 

. On opening the abdómen, about three. or four convo- 
lutions of enormously distended intestine were foond to 
occupy the upper part of the cavity, andalmdat entirely 
oonceal the rest of the contained parte. 

On tracing the intcstines .from the lower end of the 
ileum upwàrds, it was observed that, about two feet from 
the ileo-ceecal valve, there was an adhesion of the ileum 

m 

to the brim of the pelvis. From this point the intestine 
upwards, for about five or six feet, was enormously dis- 
tended, while below it was of the natural calibçr. 



CASE8. 277 

' The distended portion of intestine admitted the hand 
easily, and without the slightest increase of distension ; 
while that below the adherent portion, would, at the moet, 
have admitted three fingers only. 

At the part where the intestine adhered to the edge of 
the pelvis, there were two small perforations through its 
coats into the cavity of the peritoneum ; and there was 
also another, about two feet above this. Those openings 
might easilyhavé admitted a small erow-quill. 

' The coats of the intestines, where these were distended, 
were somewhat thickened. 

At the adherent point the ileum was found dimininhod 
in caliber, but it easily admitted the fore fitigor. l*ro- 
jecting from its inner surface at this point, there \va* u 
dark purplish coloured soft fungoid looking tumor, aiul 
around this, some ulcération of the intestino. Tho diHtHiiitHi 
portion mentioned was intimately connected with nomo 
diseased glands, which, indeed, seemed to bo tho ohtof 
cause of the narrowing of the intestine. 

Around the opening further up the intestino, tluMH» 
'was, on its inner surface, some ulcération, and aluo a «ttiall 
fungoid projection of a purple colour. 

The distended portion of ileum contaiund a oonunlw* 
able quantity of thin clay-coloured fieoulout tnatlor» autl 
a vèry large quantity of air. 

The mesenteríc glands, generally, woro in a Mal 
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being enlarged, and changed into cream-ooloured 

MftnMMI. 

There wm upwards of m pound of brownish-yellow pu- 
rulent fluid in the cavity of the peritoneum; and on the 
peritooeal surfaee of the intettint* here and there an ef- 
faskra of reoent lymph. 

The Kver waa of a pale coloor, qnd adbored by firm 
adheeion» to the abdominal parietes. 

The other abdominal organs seemed healthy. 

There waa slight emphysema of both longe, and a Httle 
serum in both pleura, and in the perieardium. 

Bemarks. — The dali sound on percussion, at the side 
of the abdómen,— altered by change of position, and ac- 
companied with a feeling of fluctuation, — at the same time 
that it indicated the presence of fluid in the abdómen, 
aiso proved th is to be small in quantity ; while the pe- 
culiar fluctuating sound, mentioned in the history of the 
case, as wcll as the tympanitic sound on percussion, 
seemed to indicate the presence of air, likewise, in the 
cavity of the peritoneum ; for it is otherwise difficult, if 
not impossible, to account for the peculiar sound men- 
tioned, which could not owe its existence at ali to the 
air in the intestines, it only being heard at the line where 
the dull sound on percussion passed into the tympanitic, 
and, as already mentioned, exactly resembled the sound 
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producod by percussion on a stomach or bladder contain- 
ing liquid and air, at the point where thcse fluida touch 
cach other. 

The tympanitic sound, on percussion, it is true, was 
no decided proof that there was air in tho cavity of the 
peritoneum, for this would have been the case inde- 
pendently, from the great quantity of air in the intes- 
tines. 

The metallic resonance heard, accompanying the mo- 
tion of the fluids in the intestinos, as well as the pro- 
duetion of this phenomenon by percussion on the abdó- 
men, were distinct proofs of the existence of a large 
quantity of air in the abdómen ; and the former proved 
ito existence in the intestinos ; but, in the latter case, the 
metallic resonance may have been owing to the existence 
of air eitber in the intestinos or cavity of the peritoneum, 
or in both. 

To ascertain how these sounds were produced, we 
took an opportunity of percussing a stomach distended 
with air, and found tliat a distinct metallic resonance 
was thus produced. We also tricd the samo experiment 
with a portion of the great intestino much distended with 
air, and found that the samo took place ; and after the 
introduetion of a little liquid, the intestine in this ex- 
periment also being distended with air, a sound very 
like that heard in the above case was perceived when 



